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1.0 INTRODUCTION

In September of 1985, the Silver Creek Tailings site (also known as
“Prospector's Square" and "Park City") was nominated by EPA for inclusion on
the Superfund National Priorities List. The Superfund law expired in late
1985 and reauthorization of the program was delayed until October 17, 1986.
During this period, no final National Priorities List decision was made by EPA
on the Silver Creek Tailings nomination and no follow-up field work or work
plan development occurred.

On October 17, 1986, the Silver Creek Tailings site was removed from its
status as a proposed site on the National Priorities List pursuant to Section
118 (p) of the Superfund Amendments and Reauthorization Act of 1986 (SARA).
The site was deemed removed from the NPL unless EPA determined that a
potential threat to the public, welfare or the environment exists at the
site. Section 118 (p) of SARA specified that such a determination shall be
based "upon site specific data not used in the (previous) proposed listing of
such facility". Pursuant to the passage of SARA, the U.S. Environmental
Protection Agency, the State of Utah and Park City Municipal Corporation
signed a Site Investigation Agreement for an expanded site investigation of
the Silver Creek Tailings Site, Park City, Utah in July 1987.

This agreement between Park City, the State of Utah (STATE) and the United
States Environmental Protection Agency Region VIII (EPA) establishes the roles
and responsibilities, of these respective agencies (the "Participants") in
completing an expanded site investigation and health assessment of the Silver
Creek Tailings site in Park City, Utah. The purpose of the Site Investigation
and health assessment is to determine if any releases of contaminants from the
tailings at the site pose a threat to human health or the environment.

Specifically the study included:

1. Environmental sampling to determine whether contaminants are being
released from the tailings through the air for ingestion, through the
surface water to Silver Creek, or through the soils/groundwater to
the shallow or deep aquifers underlying the site; and

2. A health assessment to determine whether any releases of contaminants
from the tailings through these pathways present a threat to human
health. The Agency for Toxic Substances and Disease Registry has
already completed this study.

A1l activities conducted during this site investigation were described in, and
accomplished in accordance with approved work plans, sampling plans,
health/safety plans, and quality assurance project plans (QAPP), collectively
referred to as project plans. A detailed Work Plan for the ground
water/surface investigation was prepared and approved by the participants in
May 1987. Modifications to the work plan were approved by all participants.
These mndifirations are included in Attachment C. This report summarizes the
findings of the groundwater/surface water study. A separate report for the
air study is also being finalized. The Utah Health Department was designated
as the lead agency for this study with input from all participants: Ecology
and Environment, Inc. provided
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the drilling and analytical support throughout the project. The U.S.
Geological Survey provided their technical expertise and conducted all field
activities jointly with the Utah Health Department and EPA.

2.0 PROJECT OBJECTIVES

The objectives of this study were five-fold. First, to determine if
hazardous substances are being released to the groundwater and or surface
water. Second, to characterize the groundwater/surface water in the area by
studying physical/chemical parameters and their seasonal variations. Third,
to determine if there is a hydraulic interconnection between the
unconsolidated valley fill and the consolidated rock aquifer. Fourth, to
study the geologic/hydrologic environment of the study area. Fifth, to study
the approximate depth and volume of tailings in the area and their chemical
composition. p

3.0 SITE DESCRIPTION

3.1 SITE LOCATION AND HISTORY

The Silver Creek Mine Tailings/Prospector Square site is located
approximately 30 miles east of Salt Lake City on the eastern flank of the
Wasatch Mountain Range, in the NE 1/4, Section 9, NW 1/4, Section 10, Township
2 South, Range 4 East, Salt Lake Principal Meridian; Summit County, Utah
(Figure 6). The tailings are located approximately one-half mile northeast of
Park City's business district, at the intersection of Highway 224 and
alternate U.S. 40.

The Park City District has been the site of precious metal mining since
its discovery of silver in 1869. The processing of millions of tons of ore
over the decades since the first discovery has generated a large volume of
mine tailings. These mine tailings have been disposed in various areas near
Park City, one such area is Prospector Square, which is the subject of this
investigation.

Mi1l tailings were first deposited on Prospector Square in the early
1900's. It is suspected that some of the tailings were slurried to Prospector
Square via Silver Creek. Mil) tailings were deposited at Prospector Square
until the 1930's. Mine tailings derived from the milling of precious metal
ore generally contain elevated levels of heavy metals including arsenic,
cadmium, chromium, lead and zinc. The tailings were uncontained, cover
approximately 80 acres, range in depth from 1 to 10 feet and have been very
accessible to the inhabitants of Park City. The tailings-are a potential
source of contamination to the area's surface water, ground water and air
environments.

In the 1940's Pacific Bridae. Tnc., reworked the tailings and used
solvents and acids to extract (leach out) the residual silver that had
remained in the tailings after the initial milling process. Pacific Bridge
used an in-situ leaching process.
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In the late 1970's commercial developers started building businesses at
Prospector Square. The tailings were not covered and are still exposed in
undeveloped areas of Prospector Square. This area has been undergoing rapid
growth in the last several years. Currently, the site is occupied by roads,
residences, landscape, parking lots, or retail buildings. Approximately two
acres of uncovered tailings remain. However, plans are now being developed by
Park City to cover the exposed tailings. Approximately 170 single family
residential structures and many multi-family units have been built or are
planned.

3.2 DESCRIPTION OF STUDY AREA
3.2.1 Physiography

The Prospector Square area lies within the Middle Rocky Mountains
physiographic province (Fenneman, 1931). Altitudes range from about 6,700
feet on the valley floor to about 10,000 feet in the adjacent Wasatch Range to
the southwest. The area is divided by a slight topographic high which results
in two separate drainages. Most of the Prospector Square area is drained by
Silver Creek which flows to the east; but, MclLeod Creek, a tributary of East
Canyon Creek, drains some of the northwestern part of the area and flows to
the north.

3.2.2 Geology

Consolidated rocks in the Prospector Square area and the surrounding
mountains range in age from Pennsylvanian through Tertiary, and the overlying
unconsolidated valley fill is of Quaternary age (Figure 3). The consolidated
rocks which crop out or underly the unconsolidated valley fill are of
sedimentary origin with sandstone, 1imestone, shale, and quartzite being the
most prevalent. The unconsolidated valley fill is primarily composed of
alluvial deposits.

The region surrounding the Prospector Square area was structurally
deformed by folding and faulting. The folding has resulted in most of the
consolidated rocks in the study area dipping to the north and northwest
(fig. 3). Most of the deformation is related to high-angle thrust faults and
has resulted in a complex geologic framework with extensive fracturing in most
of the consolidated rocks. In limestone, such as the Thaynes Formation, the
fractures have been enlarged by dissolution. Due to the deformation
properties of each type of rock, local fracture patterns are present but no
regional fracture patterns are apparent.

3.3 SURFACE-WATER HYDROLOGY

Sources of streamflow in the Prospector Square area are rain or melting
snow, direct groundwater discharge to the stream and drains and spring
discharge. Silver Creek, which flows along the southern portion of the
unconsolidated valley fill, derives its flow from runcff in the mountains
south of Park City. Silver Creek exits the study area through a narrow canyon
on the east side and flows towards Richardson Flat (Figure 1).

Holmes, Thompson, and Enright (1986, p. 11) report an estimated average
annual flow of 0.8 cubic feet per second in the upstream portion of Silver

3
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Creek south of Park City. The annual flow through the Prospector Square area
probably would not be significantly greater due to the Tack of significant
inflow from other drainages or springs. Immediately south of the Prospector
Square area, flow in Silver Creek is largest during spring runoff and usually
goes dry during the summer months. '

Most of the water in the Pace-Homer Ditch is derived from groundwater
sources. The Pace-Homer Ditch originates near the Park Meadows Golf Course
where it collects water from a series of ponds and drains. Dority Spring, the
Pace and Homer Spring areas, and at least two drains also discharge water into
the ditch in this area. The Pace-Homer Ditch probably receives some direct
seepage of groundwater from the unconsolidated valley fill before it joins
with Silver Creek east of Prospector Square.

The flow in the Pace-Homer Ditch is measured at a two-foot Parshall flume
located above the first diversion where water is allowed to enter Silver
Creek. Data are collected at the flume during the summer months (May through
September) and the measurements of flow are compiled in the Weber River
Distribution System annual reports. During years of normal precipitation, the
discharge varies between about 3 and 6 cubic feet per second, with the
Tong-term average discharge being about four cubic feet per second. Some
water from the Spiro Tunnel, which usually flows into the East Canyon
drainage, may be diverted through ditches into the Pace-Homer Ditch to fulfill
water obligations to downstream water users in the Silver Creek drainage.

3.4 GROUNDWATER HYDROLOGY

Ground water within the Prospector Square area occurs in both
unconsolidated valley fill and consolidated rocks. The unconsolidated valley
fi11 is l1imited to the lower parts of the area, whereas consolidated rocks
form the mountainous terrain surrounding the valley and underlie the
unconsolidated valley fill. Although groundwater in the unconsolidated valley
fi11 is not used for municipal and industrial purposes, there is concern about
the quality of the water and whether there is a potential for movement into
the consolidated rocks. Groundwater in the permeable consolidated rocks, such
as the Thaynes Formation, is a primary source of municipal water. Records of
observation wells are given in table 1, lithologic logs in table 2, water
levels in table 3, and results of slug tests in table 4.

3.4.1 Water in Unconsolidated valley Fill

Water in the unconsolidated valley fill generally is unconfined but may be
semiconfined at depth. The unconsolidated valley fill in the Prospector
Square area is primarily of alluvial origin. The deposits generally are
poorly sorted and consist of clay, silt, sand, gravel, cobbles, and boulders.
Some local deposits of well-sorted, coarse-grained material are present near
the Pace-Homer Ditch. The unconsolidated valley fill underlying the Silver
Creek Tailings Site is comprised of poorly sorted clay, sand, and gravel, with
intermittent layers of clay.

The unconsolidated valley fill ranges in thickness from a few feet near
hills and mountain fronts to at least 260 feet at the Pacific Bridge well.
The fi11 is probably less than 20 feet thick where Silver Creek exits the area
through a canyon on the east side of the study area.

4
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3.4.1.1 Recharge

Recharge to the unconsolidated valley fill is derived from leakage from
consolidated rocks, from stream losses from Silver Creek and other ditches,
and from infiltration of precipitation and unconsumed irrigation water.
Silver Creek is a primary source of recharge during the spring and summer
months. Discharge measurements (table 5) show streamflow losses of 15 to 25
percent of the flow during normal to high flows and virtually 100 percent
Josses during low-flow conditions. Holmes, Thompson, and Enright
(1986, p. 14) estimated that recharge to the unconsolidated valley fill from
precipitation and unconsumed irrigation water to be 1 acre-foot per acre per
year.

3.4.1.2 Movement

In theory, the conceptualized direction of groundwater flow in the
unconsolidated valley fill would parallel the general slope and direction of
the major streams. However, in the Prospector Square area, the water table
surface of the shallow, unconsolidated valley-fill aquifer, shown in figure 4,
indicates movement of water away from Silver Creek in a northeasterly
direction. In the eastern portion of the study area, the general flow
direction is to the east, toward the Pace-Homer Ditch. Seasonal water-level
fluctuations would not substantially change the configuration of water-table
surface and direction of flow.

A downward component of groundwater flow exists at three sites where
monitoring wells were completed in the shallow unconsolidated valley fill and
near the unconsolidated valley-fill/consolidated-rock contact. The downward
vertical hydraulic gradient was measured to be about six feet at wells
PS-MW-1s and PS-MW-1d. In the Prospector Square area near Silver Creek, the
downward gradient was measured to be greater than 10 feet at wells PS-MW-5 and
PS-MW-5d. Toward the east end of the Prospector Square area, the downward
gradient was generally three feet as measured at wells PS-MW-7 and PS-MW-7d.

3.4.1.3 Discharge

Discharge from the unconsolidated valley fill in the Prospector Square
area is primarily through seepage to drains and streams and subsurface
outflow. Discharge by evapotranspiration is small. When phreatophyte
vegetation was more prevalent, prior to residential development, discharge by
evapotranspiration from plants probably was greater.

Seepage to drains and streams -- Drains at the lower end of the area are
used to dewater the shallow, unconsolidated valley fill. The discharge from
two drains in the immediate area were measured at the time of sampling.

During spring and summer months when groundwater levels are near their peak,
the combined discharge was approximately 0.4 cubic feet per second; and during
winter months, the combined discharge was approximately 0.1 cubic feet per
second. A new sewer line fthat narallels the Pace-Homer Ditch and exits the
area along Silver Creek may be considered a drain because the fill around the
pipe may provide a conduit of high permeability through which groundwater may
readily flow. Data were not collected to estimate discharge from this source.

Seepage from the unconsolidated valley fill to the Pace-Homer Ditch can be
calculated by subtracting Dority Spring discharge, the discharge from the

5
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drains, and the flow of any water diverted into the area from the Spiro Tunnel
from the discharge at the Parshall flume below Prospector Square. Data
necessary for this calculation were collected only during the interference
test and the results are discussed later in this report.

Subsurface outflow -- Discharge by subsurface outflow is restricted to the
narrow canyon on the eastern side of the area. The saturated thickness of the
fill in the area is probably less than 20 feet, the gradient is small, and the
permeabilities are Tow. Thus, the amount of subsurface outflow is small with
the exception of the fill around the sewer line, where artificially high
permeabilities may allow larger rates of groundwater flow.

3.4.1.4 Seasonal Water-Level Fluctuations

Seasonal water-level fluctuations in the unconsolidated valley fill are a
result of fluctuations-in recharge and discharge. The degree of fluctuation
generally is related to the distance, both vertical and horizontal, from the
source of recharge and points of discharge, the permeabilities of the fill,
the rates of recharge and discharge, and storage coefficient. Water levels
are lowest in winter months when recharge is minimal and are highest in spring
months after maximum recharge has occurred due to melting snow and high flows
in streams.

Monitoring wells PS-MW-4 and PS-MW-5, near Silver Creek, show large
water-level rises in the spring, with most of the remaining monitoring wells
showing water level rises of a lesser degree (fig. 5). Well PS-MW-5 responds
more rapidly to the influence of Silver Creek than does PS-MW-5d which is open
to a deeper zone. During the spring months, the downward hydraulic gradient
in these two wells increased from more than 10 feet on February 25, 1988, to
over 14 feet on May 5, 1988. Water levels in monitoring wells PS-MW-1d and
PS-MW-14 and the Cartier well are not located near Silver Creek, but the rises
may be due to increased leakage from other small streams or irrigation ditches
in the area. Water-level rises in PS-MW-1d may be due to upward leakage from
the underlying consolidated rocks which receive recharge from nearby low-lying
hills where the consolidated rocks crop out.

Water-level declines in the monitoring wells generally are gradual and
occur over a several-month period during the fall and winter. This indicates
that discharge is an ongoing process throughout the year, whereas recharge is
concentrated in the late winter-early summer period. The result is rapid
water-level rises in the spring and summer followed by gradual declines during
the fall and winter.

Generally, water-level fluctuations are smaller in wells located further
to the northeast of Silver Creek. This is most noticeable in well PS-MW-11
where the water level only varies by about 1 foot. However, water-level
changes in monitoring well PS-MW-9, located in the city park next to the
Pace-Homer Ditch, respond rapidly and directly to the amount of flow in the
ditch. Similarly, well PS-MW-10, located near Silver Creek east of the
Prospector Square area, responds to the flow in the creek.
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3.4.1.5 Hydraulic Properties

The U.S. Geological Survey performed slug tests on 16 of the 18 monitoring
wells installed as part of this study. Monitoring wells PS-MW-13 and PS-MW-14
were not tested because grout probably imprenated the sand pack after
completion of the wells, thus, leading to uncertainties in the results. A
cylinder was lowered into the 2-inch-diameter monitoring wells and when the
waste level in the well had returned to the original level, the cylinder was
removed quickly and the recovering water levels were recorded at 2-second
intervals using a pressure transducer and an electric data-logger. The data
were analyzed using methods described by Bouwer and Rice (1976) and Cooper and
others (1967). The solution described by Bouwer and Rice (1976), which was
developed for unconfined conditions, is based on the assumption that the
aquifer is isotropic; the solution omits storage in the aquifer, and treats
the water table as a fixed, constant-head boundary. The solution described by
Cooper and Others (1967) is based on the assumption that the aquifer is
confined, isotropic, and not leaky. The monitoring wells tested in the
Prospector Square area represent partially-penetrating piezometers in an
anisotropic, unconfined aquifer, and, therefore, an appropriate analytical
solution to the boundary conditions does not exist. As a result, the values
for hydraulic conductivity in table 4 have been rounded to the nearest whole
number, and, in some instances, where the data poorly matched the type surves,
the values have been rounded to the nearest order of magnitude.

The values of hydraulic conductivity listed in table 4 were calculated
based on the length of the production zone which is the thickness of the sand
pack and this thickness varies in each monitoring well. The range of values
for hydraulic conductivity, 1 to 14 feet per day, is similar to that
representative of fine sands, silts, and mixtures of sand, silt and clay; and
according to Chow (1964, p. 13-10), this range is representative of poor or
the lower end of good aquifers, with three feet per day being the value
separating poor from good aquifers. In wells at which the water-bearing
material has a hydraulic conductivity of three feet per day or less, the
predominant lithology is clay with interbedded silt, fine sand, and gravel.
Wells at which the water-bearing material has a hydraulic conductivity of
greater than three feet per day, the predominant 1ithology is the same, but
layers of sand or sand and gravel may be present within the production
interval.

The vertical hydraulic conductivity probably can be assumed to be at least
one order of magnitude smaller than the horizontal hydraulic conductivity.
Assuming one feet per day is representative of unsorted clay, sand, and
gravel, then the vertical hydraulic conductivity probably would not be greater
than 0.1 feet per day. This value could be considerably smaller where layers
of clay are present.

3.4.2 Water in Consolidated Rocks

Consolidated rocks in the Prospector Square area are an. important cource
nf water due to their large areal extent and ability, locally, to yield large
quantities of water to wells. The consolidated rocks crop out or are covered
by a thin layer of unconsolidated valley fill in the higher altitudes of the
area and in a large portion of the valley floor.
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Extrusive igneous rocks of Tertiary age are present in the northeast
corner of the study area but are not hydrologically important. However, most
of the consolidated rocks are fractured with the movement of water primarily
along these fractures. Consolidated rocks which yield the most water are
Limestone, in which fractures have been enlarged by solution dissolution.

3.4.2.1 Recharge

Recharge to the consolidated rocks which underlie the Prospector Square
area is primarily from precipitation and stream infiltration and occurs in the
high-altitude areas bordering the western and southwestern part of the study
area. Most of the precipitation, which exceeds 40 inches per year in the
highest parts of the tributary area, falls as snow during winter and spring.
Recharge to the consolidated rocks occurs after the soil crust has thawed
sufficiently and soil moisture reaches saturation, thus allowing water to
infiltrate through the thin veneer of soil. Recharge to the consolidated
rocks due to stream losses also occurs in higher altitudes. Holmes, Thompson,
and Enright (1986, p. 22) reported that these losses can be inferred if
streamflow from a drainage basin is significantly smaller than the streamflow
estimated from empirical equations incorporating drainage area and
precipitation. Thaynes Canyon Creek, which heads in the mountains west of the
Prospector Square area, generally has a smaller streamflow than would be
expected and is probably a major source of recharge to the Thaynes Formation.

3.4.2.2 Movement

Water in the consolidated rocks generally moves from recharge areas at
high altitudes to the discharge area at lTow altitudes. Water moves along
faults and fractures due to the lack of primary permeability in consolidated
rocks. Drain and mine tunnels have changed the direction of groundwater
movement in some consolidated-rock formations. In some portions of the
consolidated rock adjacent to the tunnels, groundwater now moves toward and
discharges to these tunnels. Within the study area, not enough water-level
information exists from the consolidated rocks underlying the unconsolidated
valley fill to determine the direction of groundwater movement from one rock
formation to another.

An upward vertical hydraulic gradient exists between the Woodside Shale
and the overlying unconsolidated valley fill in the vicinity of the Pacific
Bridge well. Water-level measurements at the Pacific Bridge well and the
adjacent monitoring well, PS-MW-2, show an upward gradient of over 10 feet
during the winter months and over 17 feet in early May (Table 3). Although
data are available only in this local area, an upward gradient between the
consolidated rocks and the overlying valley fill probably exists throughout
most of the Prospector Square area.

A downward gradient in the unconsolidated valley fill, mentioned
previously, and an upward gradient between consolidated rocks and the
unconsolidated valleyv €i11 indicates the possible existance of a layer of
well-sorted material at the base of the unconsolidated valley fill which can
transmit water.
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3.4.2.3 Discharge

Discharge from the consolidated rocks within the study area is primarily
by springs, wells, and upward leakage to the unconsolidated valley fill.
Several springs discharge from the Thaynes Formation at higher altitudes, but
only one major spring, Dority Spring, has substantial discharge in the
valley. Provided the Park Meadows well is not used, the flow from Dority
spring may vary from about 0.5 to 2 cubic feet per second. Two wells are
complieted in consolidated rocks in the study area, but only the Park Meadows
well, completed in the Thaynes Formation, is used when other sources for the
municipal system do not provide enough water to meet demand. Discharge from
the Park Meadows well may be as much as 1,200 gallons per minute. Due to low
transmissivity and storage in the Woodside Shale and thus low yield, the
Pacific Bridge well is not used as a source of municipal water.

3.4.2.4 Seasonal Water-Level Fluctuations

Seasonal fluctuations in the consolidated-rock aquifers are related to
recharge at high altitudes and hydraulic properties of the rocks. Water-level
fluctuations in the Pacific Bridge well, completed in the Woodside Shale, are
quite large. Data collected during this study show a seasonal change of 14
feet, and data reported by Holmes, Thompson, and Enright (1986, p. 65) show a
seasonal change of almost 23 feet. 1In contrast, seasonal fluctuations in the
Park Meadows well completed in the Thaynes Formation are small. Water-level
data collected by Holmes, Thompson, and Enright (1986, p. 65) indicate a
seasonal variation of slightly more than three feet at a time when the Park
Meadows well was not being used for municipal water.

3.4.2.5 Hydraulic Properties

Previously reported transmissivity values for the Thaynes Formation
(Hoimes, Thompson, and Enright; 1986, p. 67), which are based on aquifer
tests, ranged from 2,400 to 7,400 feet sguared per day. They reported that
the transmissivity differences are due to the magnitude and number of
fractures and solution openings rather than the inherent primary permeability
of the rock. Additional transmissivity values for rocks in the Prospector
Square area include 360 feet squared per day for the Weber Quartzite, 280 feet
squared per day for the Woodside Shale, 200 feet squared per day for the
Nugget Sandstone, and three to 73 feet squared per day for the Tertiary
extrusive igneous rocks (Holmes, Thompson, Enright; 1986, p. 67). No aquifer
test data are available for the Ankareh Formation and the Park City
Formation. Due to the lack of peripheral observation wells during the tests
mentioned above, values for storage could not be determined.

4.0 FIELD ACTIVITIES

4.1 DRILLING

Drilling was done in two phases. Phace T took place in July 1987 with the
installation of two deep and eleven shallow monitoring wells. These wells
were monitored to study the water quality at the site. Phase II drilling was
done in January and February 1988 to install 5 deep wells. Phase II wells
were drilled as part of an interference (pump) test which is discussed in
section 5.0 of this report. Drilling activities reports are included in
Attachment A.

9
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4.2 SLUG TESTS

The USGS performed slug tests to calculate hydraulic conductivities. The
results of these test are listed in Table 4 and are described in Section
3.4.1.5. of this report.

4.3 SAMPLE COLLECTION

The overall scope of the investigation involved the collection of 13
groundwater samples, 2 drain samples 5 surface water samples, 4 sediment
samples, and 8 tailings samples. Tailings samples were collected during
July-August 1987. Groundwater samples were collected in September 1987,
December 1987, February 1988 and April 1988. Surface water/sediment samples
were collected during April 1987, July 1987 and April 1988. Samples were
collected at various intervals to observe possible seasonal variations in the
water quality.

An approved work plan, sampling plan and health and safety plan was
submitted to EPA and Park City on May 18, 1987. Performance evaluation,
rinsate blank, field blank and duplicate samples were submitted to the
laboratory with each set of samples. Additionally, each sample was split
between the State of Utah, U.S. EPA and the U.S. Geological Survey. The State
of Utah samples were analyzed by the State Health Laboratory, Salt Lake City,
Utah. The U.S. EPA samples were analyzed by various contract laboratories,
and the U.S. Geological survey samples were analyzed by the USGS Laboratory,
Denver, Colorado.

Les Springer, U.S. EPA Environmental Services Division, conducted a field
audit during the first round of groundwater sampling. He indicated that
samples were being collected in accordance with the sampling plan and data
obtained from these samples should be legally defensible. His report is
included in Attachment B.

4.3.1 Ground-Water Samples

Ground-water samples for chemical analysis were collected on four separate
occasions after the installation of the monitoring-well network. The first
sampling occurred at the end of August and beginning of September 1987 before
groundwater levels had begun the seasonal decline (fig. 5). Subsequent
samplings took place at the beginning of December 1987, the end of February
1988, and the middle of April 1988. The two rounds of sampling during the
winter occurred while groundwater levels were at a minimum; and the April
sampling occurred while the overall groundwater levels were near their yearly
highs.. '

The groundwater sampling procedure involved several specific tasks.
Water-level measurements were made to determine the amount of water within the
well casing. Three to five casing volumes of water subsequently were pumped
from the well. During the first round of sampling, all purged watcr was
contained pending the results of the chemical analyses. Temperature, pH, and
specific conductance were measured at all sites during each sampling round.
During the first round of sampling, alkalinity was determined and compared to
values of alkalinity determined in the lab. Both values compared favorably
for water from all wells and, therefore, field alkalinity determinations were

10
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eliminated during the remaining rounds. Filtered samples were collected to
determine concentrations of dissolved constituents. Unfiltered samples were
collected for alkalinity, cyanide, chloride, and sulfate. The U.S. Geological
Survey lab uses filtered water for chloride and sulfate determinatjons. In
contrast, the State lab and the EPA contract labs use unfiltered water for
these constituents. Monitoring well PS-MW-1s (background) was not sampled
during the third round due to flooding from melting snow.

Large pH values in water from two monitoring wells, wells PS-MW-13 and
PS-MW-14, indicated that the grout used in well installation moved around the
bentonite seal and impregnated the sand pack. Therefore, these wells were not
sampled to determine the quality of water due to the uncertainity of the
results.

4.3.2 Surface Water/Sediment Samples

Five surface water sampling sites were established to monitor the quality
of surface water above and below the tajilings site. On both Silver Creek and
the Pace-Homer Ditch, a site was located above and below the tailings site
with the fifth site located downstream from the point where water from the
Pace-Homer Ditch can be diverted into Silver Creek. Samples were collected at
high, medium, and low flows for the period of the project. However,
below-normal snowpack for the last two years has resulted in below normal
runoff, and the flows observed during this study are probably not
representative of long-term average flows.

During the sampling procedure, both filtered and unfiltered samples were
collected for the analysis of dissolved and total constituents. Grab samples
were taken rather than an integrated sample due to the small cross-sectional
area of flow in the streams. Sediment samples also were collected from the
banks of the streams at the surface water-air contact at the same time. Field
measurements of stream discharge, temperature, specific conductance, pH, and
alkalinity were measured at each sampling site (Table 5).

4.3.3 Tailings Characterization

Mil1l tailings were deposited in the Prospector Square area beginning in
the early 1900's and continuing through the 1930's. Subsequently, in the
1940's, the mill tailings were reworked using an in-situ extraction process
for the recovery of residual silver. The present sporadic occurrence of the -
mil1l tailings as shown by test-drilling during this study is a direct result
of the reworking process. Tailings were encountered in three of the nine
wells completed in the immediate mill tailings area. Tailings from wells
PS-MW-3 and PS-MW-5 appeared to have been reworked and had the appearance of
well-sorted, fine- to medium-grained, brown sand. 1In contrast, the tailings
from well PS-MW-9 did not appear to have been reworked due to the presence of
sphalerite and various forms of pyrite. The thickness of each tailings
interval encountered is listed in table 1. Chemical analyses from a total
metal extraction are listed in table 10. Ecology and Environment, Inc., the
Field Investigation Team contracted by the EPA, has estimated the volume of
mill tailings to be 46,740 cubic yards using an average tailings thickness of
five feet and an area of 45 acres. However, this estimate may be considered
high because tailings were only encountered in three of the nine monitoring
wells during drilling.

1
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5.0 AQUIFER INTERFERENCE TEST

As part of this study, an interference test was completed to determine the
possible effects of pumping the municipal Park Meadows well on the water
levels in the unconsolidated valley-fill deposits overlying the Thaynes
Formation and in the adjoining tailings area. The primary question to be
addressed was whether water in the unconsolidated valley fi11 underlying the
Silver Creek Tailings site could move toward and into the Thaynes Formation
and possibly contaminate the water withdrawn from the Park Meadows well.

To help answer these questions, an aquifer interference test was designed
that involved pumping the Park Meadows well for 72 hours followed by 72 hours
of recovery. To help determine effects on water levels near the Park Meadows
well, two additional monitoring wells, located between the tailings area and
the Park Meadows well, were drilled and completed near the base of the
unconsolidated valley fill. In addition, three monitoring wells were
completed at depths of 95, 138, and B85 feet in the unconsolidated valley fill
underlying the tailings area. These five wells, plus the original 13
monitoring wells, the Pacific Bridge well, the Cartier well, Dority Spring
pond and weir, and Pace Homer Ditch staff and flume were monitored during the
test (fig. 2a, 2b). Water levels were measured in all wells for seven days
prior to the test to establish water-level trends. Wells PS-MW-1d, PS-MW-13,
and PS-MW-14 were equipped with pressure transducers and data-loggers to give
continous readings of water levels. Additional recorders were used to measure
gage height at Dority Spring pond and discharge at Dority Spring weir
continually. A1l other wells and the Pace-Homer Ditch staff gage and flume
were measured every two hours during the first 12 hours of the test, every
four hours for the next 24 hours, and approximately every 12 hours for the
reamining 36 hours. A1l recorders were operated for several days after the
pump was shut off, and periodic measurements were made at the other data
collection sites.

No major problems occured during the test. The pump maintained a
discharge rate of approximately 1200 gallons per minute during the test except
when the pump shut down for approximately two hours after about 45 hours of
pumping. The water level in the Park Meadows well recovered slightly
(Attachment E); but no effects were seen at other wells. Weather conditions
were ideal throughout the test with no warm temperatures causing excessive
melting of snow which could have made it difficult to determine some of the
effects on the streams in the area. _

Water levels measured before, during, and after the pumping period
(Attachment E) show that water levels in the Cartier Well and wells PS-MW-13
and PS-MW-14 were definitely affected by the pumping of the Park Meadows
well. The greatest decline, about five feet, was recorded at well PS-MW-13.
The water level in wells PS-MW-14 declined about two feet as did the level in
the Cartier well which went dry on the second day of the test and remained dry
for approximately 48 hours after pumping ceased.

Similar to the effects of previous interference tests, the pond at Dority
Spring went dry and discharge ceased during the 72 hour test. Due to pumping
of the Park Meadows Well, the water level in the Thaynes Formation was lowered
such that discharge from the spring ceased after approximately 48 hours.

About 24 hours elapsed after the pump was turned off before discharge from the
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spring resumed. Measured spring discharge at the weir, about 150 feet
downstream from the pond, resumed more than 72 hours before water began
appearing in the pond due to an underground pipe which intercepts some
discharge underneath the pond and delivers it to the channel downstream.

Water-level changes in the Pacific Bridge Well and well PS-MW-1d were due
to changes in barometric pressure. Fluctuations in barometric pressure are
plotted inversely (increase in pressure downward) on graphs which show both
water-level change and barometric pressure (Fig. 6). Therefore, if
water-level change was a function of barometric pressure, both curves should
follow the same trend. This is very evident in the combined plot for the
Pacific Bridge Well.

To observe any effects in the Pace-Homer Ditch due to the pumping, both a
staff gage near well PS-MW-11 and a Parshall flume were monitored throughout
the test. During the test, the water level in the Pace-Homer Ditch declined
by 0.14 feet as measured at the staff gage. Flow in the Pace-Homer Ditch
declined by 0.6 cubic feet per second, of which about 0.4 cubic feet per
second was due to the elimination of discharge from Dority Spring. The
remaining 0.2 cubic feet per second possibly may be due to a decrease in
discharge from the unconsolidated valley fill and the Thaynes Formation into
the Pace-Homer Ditch. .

Wells PS-MW-9, Tocated in the City Park at the lower end of the Prospector
Square area, was affected during the test. Due to its close proximity to the
Pace-Homer Ditch, water-level changes in this well are directly a result of
decreased flow in the ditch. This relation is shown graphically in the plot
which compares water level in PS-MW-9 to gage height as measured at the staff
gage in the Pace-Homer Ditch.

Small fluctuations in PS-MW-1s, PS-MW-1d, PS-MW-2, PS-MW-3, PS-MW-4,
PS-MW-7d, and PS-MW-11d may have been due to pumping of the Park Meadows well
or changes in recharge due to surface runoff of melting snowpack prior to the
test and the lack of runoff during the test, or a combination of the two, but
data were insufficient to identify the specific causes.

Effects due to pumping of the Park Meadows well appear to be limited to
the unconsolidated valley fill overlying the Thaynes Formation. Observation
wells located in Prospector Square are completed in the unconsolidated valley
fi11 overlying the Woodside Shale and apparently are not affected by the
pumping. Therefore, the pumping of the Park Meadows well does not cause
water-level declines in the Woodside Shale and the overlying unconsolidated
valley fill. Water-level declines in the unconsolidated valley fill above the
Thaynes Formation are not sufficiently large to cause an effect in the
unconsolidated valley fill overlying the Woodside Shale.

6.0_ANALYTICAL RESULTS

The results of analyses are shown in Tables 5 through ¢. Samples were
analyzed for Hazardous Substance Metals. Samples collected by EPA were sent
to the Contract Laboratory Program (CLP) for analyses. Samples collected by
the State of Utah were sent to the State Health Laboratory (SHL), Salt Lake
City, Utah. The U.S.G.S. collected a selected number of samples, and these
samples were sent to the U.S.G.S. laboratory in Denver, Colorado.

13
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7.0 QUALITY ASSURANCE

The following steps were taken regarding the date quality assurance.

1. A detailed sampling plan (with input and consent from all parties)
was prepared and followed during the field activities.
2. U. S. EPA Region VIII, Environmental Services Division conducted a

field audit during the first round of groundwater sampling and concluded that
the date collected during this investigation should be valid and defensible.

3. Field blanks, decontamination blanks and duplicate samples (as
specified in the sampling plan) were collected for each round of sampling. A
brief discussion of these results is given below. Data validation summaries
stating spike recoveries, duplicate sample results and other quality control
criteria are included in Attachment I.

7.1 GROUNDWATER
7.1.1 Round I

A duplicate sample was collected from MW-12. SHL analyses show relative
percent differences (RPDs) less than 20% for each parameter except for iron
and zinc. CLP data show RPD less than 20% for each parameter except for
calcium, magnesium, manganese, potassium, and sodium. No contamination was
found in the field blank and decontamination blank analyzed by the SHL and
CLP. CLP data for barium, lead, selenium, silver and vanadium were partially
qualified but usable.

7.1.2 Round II

A duplicate sample was collected from MW-9. SHL analyses show RPD less
than 20% for each parameter. CLP data show RPD less then 20% for each
parameter except for arsenic, iron, and sodium. CLP and SHL did not detect
any contamination in field blank and decontamination blank. A1l the
contaminants levels in the blanks were at or below their detection limit. A
performance evaluation sample was submitted to CLP. Results for the
performance evaluation sample were within the 95% confidence interval except
for nickel, vanadium and zinc. A1l values reported by the SHL are within the
95% confidence interval.

Some cadmium data analyzed by the SHL did not match closely with the CLP
and USGS lab and was flagged with a star (*). CLP data were partially
qualified but useable.

7.1.3 Round III
A duplicate sample was collected from MWI1. SHL analyses show RPD less

than 20% for each parameter except for iron and zinc. CLP data show RPD less
than 20% for each parameter except for cadmium, copper, lead, and mercury.

SHL did4 nct detect any contamination in the rinsate blank except for iron and

zinc. A slightly higher value than the detection Timit for cadmium was
detected in the rinsate blank analyzed by the CLP. A1l values reported by the
CLP for the performance evaluation sample were within the 95% confidence
interval except for lead, mercury, nickel and vanadium. CLP data were
partially qualified but useable
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7.1.4 Round IV

A duplicate sample was collected from MW11D. SHL analysis show RPD less
then 20% for each parameters. CLP analysis indicate RPD less than 20% for
each parameter. CLP and SHL did not detect any contamination in the field
blank and decontamination blank. Al]l the contaminant levels in the blanks
were at or below the detection 1imit. Two performance evaluation samples (low
range and high range) were submitted to SHL and CLP. SHL and CLP reported
most values within the 95% confidence interval.

7.2 SURFACE WATER/SEDIMENT

Surface water/sediment samples were collected for three rounds. Surface
water samples were analyzed for total and dissolved metals. The last round of
surface water/sediment samples were collected in conjunction with the last
round of groundwater samples. RPD's for duplicate samples were within 20%
with a few exception and no contamination was found in the blanks.

8.0 DISCUSSION OF ANALYTICAL RESULTS

The objectives of this section are (1) to summarize the analytical results
for the samples collected during groundwater, surface water, sediment and soil
sampling and (2) to determine whether hazardous substances have been released
from the site to the environment.

8.1 WASTE CHARACTERIZATION

Mill tailings were deposited in the Prospector Square area beginning in
the early 1900's and continuing through the 1930's. Subsequently, in the
1940's, the mill tailings were reworked using an in-situ extraction process
for the recovery of residual silver. The sporadic occurrence of the mill
tailings as shown by test-drilling during this study is a direct result of the
reworking process. Tailings were encountered in three of the nine monitoring
wells completed in the immediate mill tailings area as shown in figure 2a.
However, due to the reworking process, tailings may be present out of the
original tailings pond area and the outline shown in figure 2a should be
considered as the minimal areal extent. Tailings from monitoring wells
PS-MW-3 and PS-MW-5 appeared to have been reworked and had the appearance of
well-sorted, fine-to medium-grained, brown sand. 1In contrast, the tailings
from monitoring well PS-MW-9 did not appear to have been reworked based on the
presence of sphalerite and various forms of pyrite. The thickness of each
tailings interval encountered is listed in table 1. Chemical analyses from a
total metal extraction are listed in table 10. Ecology and Environmet, Inc.,
the Field Investigation Team contracted by the U.S. Environmental Protection
Agency, has estimated the volume of mill tailings to be 46, 740 cubic yards
using an average thickness of 5 feet. Due to the sporadic deposits of
tailings, the assumed average thicknedd may be too large, thus, resulting in
an overestimate for the tailingc volume.

8.2 GROUNDWATER DATA

Chemical analyses of the water collected from the monitoring wells and
drains indicate that the concentrations of major ions vary areally and
vertically within the unconsolidated valley fill (Table 9). In water from
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most of the monitoring wells and drains, the prevalent ions were calcium and
sulfate, except in a dew wells where sodium and chloride predominated as shown
in the trilinear diagram (Fig. 7). In water from monitoring well PS-MW-1s,
the concentration of sodium was similar to the concentration of calcium, and
the concentration of chloride was much greater then the concentration of
sulfate. As expected, the specific conductance of the water in this well was
large due to dissolved-solids concentration. The anomalous dissolved-solids
concentration in water from this well compared to water from other wells in
the Prospector Square area may be due to the storage of snow removed from city
streets at this location. Road salt contained in the snow probably dissolved
as the snow melted in the spring and the resulting melt water containing large
concentrations of sodium and chloride infiltrated into the unconsolidated
valley fill.

Water from monitoring well PS-MW-1d, which is next to monitoring well
PS-MW-1s, also had a chloride concentration in excess of that of sulfate, but
the concentrations similar to those in water from monitoring well PS-MW-1d
were detected in water from monitoring well PS-MW-2, and concentrations
similar to those in water from monitoring well PS-MW-1s were detected in water
from PS-MW-3, but to a lesser degree. Monitoring well PS-MW-3 is located
adjacent to Kearns Boulevard and water in this well also may be affected by
the infiltration of water containing sodium and chloride from road salt. The
monitoring wells that were completed near the base of the unconsolidated
valley fill, with the exception of well PS-MW-1d, generally yield water with
Tow specific conductance values and wells PS-MW-5d, PS-MW-7d, PS-MW-11d, and
PS-MW-12. The water from monitoring well PS-MW-5d, similar to that from wells
complieted in the shallow unconsolidated valley fill, has calcium and sulfate
as the most prevalent ions, but in lower concentrations. The water from
monitoring wells PS-MW-7d and PS-MW-11d had calcium and bicarbonate as the
mose prevalent ions. The presence of bicarbonate and sulfate as the most
prevalent jons. The Tow dissolved-solids concentrations in water derived from
the base of the unconsolidated valley fill beneach the Silver Creek Tailings
Site may indicate that ground water in the shallow unconsolidated valley fill
does not sppear to move downward even though the hydraulic gradient is
downward. If water from the shallow unconsolidated valiey fill is moving
downward, then the quantity of water is probably small and it is diluted at
depth.

Concentrations greater than background levels for dissolved zinc were
detected in water from six monitoring wells and one drain, and concentrations
greater then background levels for dissolved manganese were detected in water
from three monitoring wells and both drains. The dissolved-zinc concentration
in water from monitoring wells PS-MW-4, PS-MW-5, and PS-MW-10 varied
seasonally with the largest concentrations coinciding with high groundwater
levels. The dissolved manganese concentration in water from monitoring wells
PS-MW-4, PS-MW-5, and PS-MW-10 and drain PD-DR-2 also varied seasonally, but,
unlike zinc, the highest concentrations coincided with the lowest ground-water
levels. However, the dissolved-manganese concentration in water from
monitoring well PS-MW-10 followed the same pattern as that for dissolved zinc
with the highest concentration coinciding with high grzund-water levels. The
high dissolved-zinc concentrations may be related to the influx of water
during the spring months with slightly low pH and more dissolved oxygen. Zinc
may be more soluble under these conditions. In contrast, the high
dissolved-manganese concentrations may be related to reducing conditions
during the winter months, which coincide with low ground-water levels. This
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is evident in water from drain PS-DR-2, where the concentrations of iron and
manganese were high in December 1987.

8.3 STATISTICAL EVALUATION

Four rounds of ground water samples were collected during September and
December 1987 and February and April 1988. The analytical results were
reviewed, and questionable data points identified and flagged. Inspection of
the data indicated that for most metal parameters the downgradient water
gquality is comparable to the upgradient water quality. Arsenic, Cadmium,
chromium, manganese, and zinc, however, exhibited some differences in
concentrations between upgradient and downgradient locations. Statistical
testing was performed only for those parameters to determine whether the
differences were significant.

For each of the parameters, comparison was made betweem the combined
values from the upgradient or background wells and the combined values for all
downgradient wells for each round of sampiing and for each agency's data
seperately. Questionable data was not used in the calculations and where data
was reported as less than a particular detection 1imit value, one-half of the
value and less than detection 1imit values as such were employed to perform
the calculations.

The wells which were considered upgradient or background consisted of MW
1S, 10, 12. The wells which were grouped to form the downgradient population
inctude MW 2, 3, 4, 5, 6, 7, 8, 9 and 11. During Rounds 3 and 4, MW 5D, 7D,
and 11D were also included in the downgradient group. Well PS-MW-10 which is
Jocated on Silver Maple Claim Property (another CERCLA site) and Drains 1 and
2 were sampled for informational purposes, but were not included in the
statistical evaluation.

Cochran's approximation for the Behrens—-Fisher Students t-test at the 95
percent confidence level was the statistical methodology employed to make
comparisons between concentrations in the upgradient versus downgradient
groups of wells. This method was selected because of the small sample size,
and it's use in the Resource Conservation and Recovery Act (RCRA) program for
the last 8 years to assess similar situations.

During Round 3, one of the upgradient wells (MW 1S) could not be sampled
because of flooding problems and the lack of this date prevented any
statistical testing during this round. 1In addition, questionable data, which
was not used in the statistical evaluations, or lack of data prevented
comparisons being made with particular agency data during other rounds. No
statistically significant increases over background levels were found in any
of the data sets for arsenic and chromium. '

For cadmium, statistically significant increases over background were
calculated in Round 1, (USGS and EPA data; insufficient State data), and Round
> FPA data; insufficient State and USGS data). As noted, Round 3 data could
not be evaluated. Neither the State nor the EPA data (USGS data was
insufficient) indicated a significant increase in Round 4. The significant
increases over background for cadmium seem to be largely due to the
contribution from MW8 where concentrations ranged from 14 to 20 ug/1. This is
the only well in which any valid cadmium concentrations exceed the primary
drinking water standard of 10 ug/].
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Statistically significant increases over background for manganese were
calculated in round 2 and 4 (State and EPA data; insufficient USGS data). The
major contributors to this increase appear to be MWI with concentrations of
1,300 to 1,500 ug/1 and MW4 with concentrations of 1,800 to 2,250 ug/1 during
Round 2. Most of the downgradient and many of the upgradient manganese values
during all sampling rounds are in excess of the secondary drinking water
standard of 50 ug/1. This is not a health-based standard but rather is based
upon the staining properties of manganese which may be manifest at this and
higher concentrations.

The zinc data showed statistical increases over background during Round 1
(all three data sets), and Round 2 and 4 (State and EPA data; USGS data
insufficient). Wells MW 4, 5, 6, 7 and 8 were those which had the largest
increases over background with individual values in the 2,000 to 3,000 ug/1
range. However, it should be noted that even the highest value detected,
3,210 ug/1, is still well below the secondary drinking water standard of 5,000
ug/1. :

8.4 SURFACE-WATER SEDIMENT DATA

The quality of water in the Silver Creek drainage is quite different from
that of water in the Pace-Homer Ditch, reflecting the different origins of the
water. Water in Silver Creek upstream from the point where water from the
Pace-Homer Ditch can enter Silver Creek has a larger specific conductance than
the water in the ditch. Similarly, pH in Silver Creek generally is greater;
however, the alkalinity is less than in the Pace-Homer Ditch. The major ions

appear to be different for the stream and ditch (Table 6); but this may not

necessarily be true. During high flows in the spring, the major jons in
Silver Creek are sodium and chloride, but during low-fiows in the summer, the
major ions are calcium and sulfate. THe presence of sodium and chloride in
the spring may be due to surface runoff of water containing dissolved road
salt. In the Pace-Homer Ditch, the major ions are calcium and sulfate
regardless of the volume of flow.

The water at the sampling site on Silver Creek downstream from Prospector
Square (Fig. 2b) consists of water from several sources, and generally
reflects the water chemistry of the primary source at the time of sampling.
During surface-water sampling in April 1987 and in April 1988, both Silver
Creek and the Pace-Homer Ditch contributed water for the combined site. As
expected, specific conductance, pH, and alkalinity were less during both April
samplings than during the low flow sampling in July 1987, when Silver Creek
was dry downstream from Wyatt Earp Drive.

Chemical analyses of filtered water collected from surface-water sites
indicated that concentrations of dissolved cadium, manganese, and zinc were
greater than background concentrations only during low-flow conditions (Table
6). Concentrations of dissolved cadmium, manganese, and zinc that were
greater than background were not detected during low flow at the upstream site
on. Silver Creek at Bonzana Drive; but the water collected during low flow from
Silver creek at Wyatt Earp Drive had concentrations of dissolved manganese and
zinc that were about 10 times greater than concentrations measured during
average or high flow. Similarly, the dissolved-cadmium concentration at this
site was about 15 micrograms per liter at low flow; whereas, only about 2
micrograms per liter cadmium was detected during high flow.
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Water collected at the site on Silver Creek downstream from Prospector
Square also had concentrations of dissolved manganese and zinc that were
greater than background concentrations along with a detectable concentration
of dissolved cadmium during low flow; however, the concentrations were less
than those at the site at Wyatt Earp Drive. As mentioned above, Silver Creek
was dry downstream from Wyatt Earp Drive, and the primary source for the water
at the site on Silver Creek downstream from Prospector Square appears to have
been drain PS-DR-1. Similar values of specific conductance and alkalinity
along with similar values of specific conductance and alkalinity along with
similar concentrations of dissolved cadmium, manganese, and zinc in water at
the site on Silver Creek downstream from Prospector Square and in water from
drain PS-DR-1 support the conclusion that little or no water was being
contributed by flow in the Pace-Homer Ditch.

Despite more than 2 cubic feet per second of flow in the Pace-Homer Ditch,
practically all of this water continued down the ditch with only a small
quantity leaking into Silver Creek. Therefore, in July 1987, water at the
site on Silver Creek downstream from Prospector Square appears to be from
drain PS-DR-1, which discharges into Silver Creek downstream from the City
Park.

Chemical analyses of unfiltered water collected at the surface-water sites
have concentrations (table 7) similar to those detected in the filtered water
(table 6). The only substantial differences are the much greater
concentrations of total iron and lead in unfiltered samples collected at the
three sites along Silver Creek. During the first round os surface-water
sampling in April 1987, total-iron and total-lead concentrations were largest
at the upstream site at Bonzana Drive and decreased downstream. The
concentrations of these constituents also decreased in subsequent rounds of
sampling at all sites on Silver creek. Therefore, the suspended iron and lead
in the water appears to be due to a disturbance of surficial deposits upstream
prior to the first round of sampling, which was not repeated prior to later
rounds of sampling.

Chemical analyses of stream sediment are presented in table 8. Varying
concentrations of all selected metals were present, with the largest
concentrations being totel-recoverable iron, lead, manganses, and zinc. No
distinct pattern among sites and sampling rounds is apparent. Sediment from
the site on the Pace-Homer Ditch downstream from Prospector Square had
concentrations similar to the sites on Silver Creek, indicating that the
ditch, 1ike Silver Creek, is probably cut through tailings.

9.0 TARGETS
9.1 GROUNDWATER ROUTE

Park City draws it municipal water from mine tunnels and the Park Meadows
well. The Park Meadows well is located within a 3-mile radius from the site
and is completed in the Thaynes Formaticn. The Pacific Bridge well is the
only well located on site but it is no longer in use. The residents of
Prospector Square receive their drinking water from the Park City Public water
supply system. The Cartier well (a shallow hand dug well) is also located
within a 3-mile radius from the site, but it is not currently being used for
drinking water purposes.
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The aquifer of concern in this area is the Thaynes Formation, in which the
Park Meadows well is located. Based on current hydrologic conditions,
groundwater underlying the tailings area does not appear to be moving towards
the Park Meadows well. Therefore, it appears that there is no target
population for the groundwater route.

9.2 SURFACE WATER ROUTE

The Silver Maple Claim Property (another CERCLA site) is Jocated
downstream of Prospector Square adjacent to its eastern boundary. Silver
Creek flows through the Silver Maple Claim site after it exits the Prospector
Square area. Silver Creek then flows east about two miles to Richardson Flat
(an NPL site). Currently there are no known uses of Silver Creek between
Prospector Square and Richardson Flat. The target population for the surface
water route appears to be minimum to non-existent.

10.0 CONCLUSIONS

Based on the date collected, the following conclusions may be drawn from
the study:

10.7 TAILINGS CHARACTERIZATION

1. It is estimated that 46,740 cubic yards of tailings are present on
site. :
2. The tailings contain elevated levels of arsenic, cadmium, chromium,

iron, lead, manganese, zinc and other metals as shown in Table 10.
10.2 GROUNDWATER

1. The ground water sampling data were collected for four rounds
(September, 1987; December, 1987; February, 1988; and April, 1988).
Samples were split among USGS, EPA and State of Utah. Data indicate
a statistically significant release for zinc for each round of
sampling. Some data also indicate statistically significant releases
for cadmium and manganese. However, these releases (cadmium and
manganese) were not observed during each round and were not supported
by all data. Downgradient water quality appears to be comparable to
the background for all metals except zinc, cadium, and manganese.

2. The primary drinking water standards were met for all parameters in
all wells except well PS-MW-8 (downgradient) which exceeded the
standard for cadmium. The secondary drinking water standard for iron
was met in all upgradient locations, but was exceeded in PS-MW-9.

3. The interference test (pump test) results show that water levels in
the onsite monitoring wells (except MW-9 which is influenced hy the
flow of Pace Homer Ditch) were not significantly impacted by the
pumping of the Park Meadows Well. Based on the present hydrologic
conditions in the unconsolidated valley fill such as hydraulic
gradient, horizontal and vertical hydraulic conductivities, and the
present distribution of ground-water withdrawal from the consolidated
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rocks, water underlying the tailings area does not appear to be
moving toward the Park Meadows Well (see section 3.4 of text).

10.3 SURFACE WATER

1.

The downstream surface water quality for Silver Creek is comparable
to background except for cadmium, manganese,and zinc in both filtered
and unfiltered samples. During the second round of sampling, ten
fold increases in concentrations of these metals were observed
downstream as compared to upstream samples. However, due to the Tack
of an adequate number of samples, it can not be determined if a
statistically significant release has occurred. The surface water
quality in Pace-Homer Ditch is comparable in both upstream and
downstream locations for filtered and unfiltered samples.

The primary drinking water standard for cadmium was exceeded at the
downstream location on Silver Creek for the filtered and unfiltered
samples.

The Silver Creek is classified as 3A, 1C, and 4 by the State of
Utah. Cadmium levels during the second round of sampling downstream
on Silver Creek were elevated compared to the 3A, 1C, and 4
classification standards. However, the classification standards are
extablished for a one hour composite sample, and during the sampling
activity for this study only grab samples were collected.

11.0 RECOMMENDATIONS

1.

Data collected during the groundwater investigation indicate that the
tailings in the Prospector Square area are affecting groundwater
guality in the unconsolidated valley fill. However, under current
hydrologic conditions, groundwater in the Prospector Square area does
not appear to be moving toward the Park Meadows Well. In addition,
groundwater analyses in the Prospector Square area indicate that
drinking water standards were exceeded only in well PS-MW-8.

It is therefore recommended that future groundwater development in
the area be closely monitored to ensure that existing groundwater
sources are not adversely impacted by migration of groundwater from
the Prospector Square area into usable water sources. In addition,
groundwater development in the unconsolidated valley fill underlying
Prospector Square should be prohibited. It also is recommended that
existing geohydrologic relationships be monitored to ensure that
conditions do not change in a manner that will result in migration of
contaminated groundwater into useable groundwater sources.

Data collected during the surface water investigation indicate that
the tailings in the Prospector Square area are affecting the water
quality of Silver Creek, and that the drinking water standard for
cadmium s exceeded in Silver Creek near the eastern side of
Prospector Square. In addition, Silver Creek is classified as 3A, 1C
and 4 by the Utah Bureau of Water Pollution Control and the data
indicates that cadmium standards for these classifications may also
be exceeded. Therefore, action should be taken that will eliminate
contact between Silver Creek and the tailings material.
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EXPLANATION

QUATERNARY { ALLUVIAL DEPOSITS—Poorly sorted mixture of
material ranging in size fram clay to

boulders. Beds appear to be lenticular
and discontinuous

TERTIARY < IGNBOUS ROCKS--Primarily extrusive igneous
rocks, chiefly andesitic pyroclastics with

sane intercalated flow rocks

JURASSIC { ERN]  NUGGET SANDSTIONE—Pale-orange, medium-grained,
cross-bedded sandstone

an ANKAREH FORMATION--Reddish-brown, reddish-purple,
or bright-red shale, mudstone, and sandstone in
upper and lower parts. Massive, cross-bedded,
white to pale-purple, coarse-grained to pebbly
quartzite in middle part

TRIASSIC

%59 THAYNES FORMATION--Brown-stained, fine-grained
limy sandstone and siltstone interbedded with
olive-green to dull-red shale and gray, fine—
grained, fossiliferous limestone

WOODSIDE SHALE—Dark-red or purplish-red shale

PARK CITY FORMATION--Pale-gray-weathering
fossiliferous and cherty limestone containing
a medial phosphatic shale member

WERER QUARTZITE--Pale-gray, tan—weathering
quartzite and limy sandstone with same
interbedded gray to white limestone and
dolamite

— — CONTACT--Dashed where approximately located

— — HIGH-ANGLE FAULT—Dashed where approximately
located

b STRIKE AND DIRECTION OF DIP OF BEDS
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EXPLANATION

6760 — WATER-TABLE CONTOUR—Shows altitude of the
water table. Dashed where approximately located.
Contour interval 10 feet. Datum is sea level

. OBSERVATION WELL
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Figure 4.--Map of the Prospector Square ares showing the water table in the
shallow unconsolidated valley-fill aquifer, April 1988.
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EXPLANATION
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Figure 7.--Chemical composition of water from monitoring wells completed in the
unconsolidated valley fill.
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Table 1.--Selected data for 3 observation wells and 18 monitoring wells

Altitude of land surface: Surveyed altitudes given in feet and decimal fractions; altitudes interpolated from
U.S. Geological Survey topographic maps given to nearest foot.

Screened interval: Upper and lower limits of screen given in feet below land surface, P indicates perforated
casing.

~Production interval: Upper and lower limits of the well that are open to the aquifer material, given in feet

below land surface.
Principal water-bearing unit: Trt, Thaynes Formation: Trw, Woodside Shale; Qa, unconsolidated valley fill.
Tailings interval: Upper and lower 1imits of tailings given in feet below land surface.
Other available data: C, water-quality data in table 9; L, lithologic logs in table 2; and W, water-level data

in table 3.
Dggth A1t;§:ge of Screened Production Pr::g;gf1- Tailings Other
Well borehotle surface interval interval yielding interval available
identfier (feet) (feet) (feet) (feet) unit (feet) data
OBSERVATION WELLS
Park
:gﬁﬁows 320 6,751.75 100-113(P) '100-165 Trt -- L,W
Pacific
321?9e 446 6,759.73 300-446(P) 300-446 Trw -- L,W
Sg¥%ier 33 6.750.22 - ' -- Qa -- LW
MONITORING WELLS
PS-MW-1s 47.0 6,791.87 35.0-40.0 32.5-45.5 Qa -- C,L,W
PS-MW-1d 85.5 6,791.06 70.0-80.0 62.0-80.0 Qa -- C,L,W
PS-MW-2 44.5 6,758.44 33.0-38.0 29.0-44.5 Qa -- C,L,W
PS-MW-3 36.0 6,743.35 25.5-30.5 19.0-35.5 Qa 1.0-2.0 C.L,W
PS-MW-4 45.0  6,773.42 34.0-39.0 17.0-45.0 Qa -- C,L,¥
PS-MW-5 33.0 6,741.04 23.0-28.0 20.0-33.0 Qa 0.6-1.4 C,L,W
: 4.5-9.0
PS-MW-5d "95.5 6,741.99 83.0-93.0 81.0-95.0 Qa do C,L,¥
PS-MW-6 29.0 6,731.48 19.0-24.0 14.0-29.0 Qa -- C.L,W
PS-MW-7 25.5 . 6,722.46 15.5-20.5 11.5-25.5 Qa -- C.L,W
PS-MW-7d 138.0 6,722.59 120.0-130 116.0-134.0 Qa -- C,L,W
PS-MW-8 40.5 6,751.41 28.5-33.5 19.5-40.0 Qa -- C,L,W
PS-MW-9 16.5 6,707.90 8.5-13.5 5.0-15.5 Qa %:32%:? C,L,W
PS-MK-10 13.0 6,680  6.0-11.0 4.9-11.5 Qa - C,L,W
PS-MW-11 21.5 6,711.19 10.0-15.0 3.5-20.0 Qa -- C,.L,W
PS-MW-11d 85.0 . 6,715.89 69.8-79.8 66.0-79.8 Qa -- C,L,W
PS-MW-12 125 6,797.70 110.0-120.0 98.5-120.0 Qa -- C,L,W
PS-MW-13 61.0 6,728.42 41,0-51.0 38.0-52.0 Qa -- C.L,W
PS-MW-14 75.0 - 48.5-58.5 43.0-63.5 Qa -- C.L,W

! Although the completed well was originally 300 feet deep, a recent televiewer log shows that the borehole
wall has caved in the uncased part of the well below a depth of 113 feet.
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Table 2.--Lithologic logs of 2 observation wells and 18 monitoring wells

Altitude of land surface: Alt., in feet above sea level.

Thickness in feet.

Depth in feet below land surface.

72"

Location and material Thickness Depth Location and material Thickness Depth
OBSERVATION WELLS PS-MW-1s (D-2-4)9bdd-1--Continued
Park Meadows Well Gravel, with interbedded clay
50-2—4) 8aaa-1 and SANd...cueeeorennnncrnnans 6 36
. 6,51, eet. Clay, moderate brown, inter-
Log by Dave's Drilling bedded sand, intermittent
ClaYereeeieeeroceansoaccsnnnnns 10 10 thin layers of cobbles ....... 3 39
Sand and gravel....ceveencnnans 30 40 Gravel, with interbedded clay
Clayeeeeeeeensoanessnccencsaoes 10 50 and SaANd...cveeertocenrnnoanes 47
Sand and gravel....cecevenaneas 10 60
Clay.ceeneresreccessoanasaannns 10 70
Sand and gravel....ceviinenenen 10 80 PS-MW-1d (D-2-4)9bdd-2
CobbleS.veeiiernnissasaeacnnees 10 90 . 0,791, eet.
Shale, reddish...cceiveveeneons 40 130 Lithology similar to PS-MW-1s
Shale, reddish, mixed with for first 45 feet.
Timestone, gray.....ceeeeeeees 50 180 Clay, moderate brown,
Limestone, gray, mixed with interbedded sand, fine to
shale, reddish...eeieeceranens 40 220 coarse, minor amount of
Limestone, gray...c.ceeeececsceaes 80 300 gravel, high plasticity....... 5 50
UNKNOWN. oo evcereeenceenasenanes 20 320 Clay, as above but low to
medium plasticity......ccevuee 1 51
Sand, fine to coarse, with
Pacific Bridge Well clay and gravel.iceceeacnanans 3 54
50-2-429aac-1 Cobbles, with clay and sand... 1 55
. b, .53 feet. Sand, fine to coarse, with
Log by Larry W. Dalton interbedded clay and some
Sand and gravel....ccevenenennn 5 5 gravel..iieeisesseeaceosnnanas 7 62
Y- 1 T 4 9 Clay, moderate brown, with
Clay and gravel...ceecevsnaaess 57 66 interbedded sand and numerous
Gravel, loose, some water...... 4 70 CcobbleS.uierieriescesncarennns 7 69
Clay and gravel..iiceneeccanass 95 165 Clay, moderate brown, with
Clay, fine gravel, and interbedded sand and some
quartzite....ccceierennaeneanns 10 175 gravel, few cobbles........... 9 78
Clay.eceeeeaneaneas fecesrssannas 25 200 Clay, as above, high
Clay and gravel...coeeeeeennsns 10 210 plasticity.ccceeceeaerncccnnnns 5 83
Gravel, loose, some water...... 5 215 Clay, as above, decreasing
Clay and quartzite.....ceeuees. 45 260 plasticity with increasing
Shale, red.cveeerenceccecasenas 35 295 s [=] 1 of £ U 85
Shale, red, some water......... 20 315 Bedrock, silty shale, reddish
Shale, red, quartzite and DrOWN. eveeecaocoscacrscncacans 0.5 85.
gravel.cieeecieieicennasanaans 45 360
Lime, hard, quartzite and
£ T 1 5 365 P5-MW-2  (D-2-4)%acc-2
Shale, red, quartzite.......... 60 425 . 0,/58. eet.
Shale, red, sulfur odor........ 7 432 Fill, silt, sand, gravel,
Shale, red, quartzite, gravel.. 13 445 light brown....cceeeveevereens 2.5 2
Bedrock, very hard....ceeeeeae. 1 446 Silty sand, 1ight brown,.5
small amount of clay..... cvese 2 4
Sandy clay, dark brown,.5
MONITORING WELLS intermittent gravel, 30
PS-MW-1s (D-2-4)9bdd-1 percent....c.iiieceiniinnnncnas 2.5 7
. 0, . eet. Gravel, cobbles, up to 4
- Fi11, dark brown, soil mixed inches, 30 percent silty
with sand and gravel.......... 3 3 sand, moderate brown.......... 3.5 10
Clay, moderate brown, with Sand, gravel, moderate brown,.5
interbedded sand and gravel, intermittent cobble layers.... 3.5 14
intermittent cobbles.......... 10 13 Clay, moderate brown, silt
Clay, silty, moderate brown, and sand present,
intermittent layers of gravel intermittent cobble
and cobbles...civiecernnnnanns 5 18 TAYErSeeeneesrenccssassaasnans 7.5 21
Cobbles, with interbedded Clay, silty, light to.5
clay and Sand.....ceeeucesnvans 1 19 moderate brown, medium
Clay, moderate brown, plasticity, sand and gravel
interbedded with sand and present, unsorted.......cucee. 9.5 31
gravel. . iciiectrncccennasonnes 5 24 Clay, moderate brown, medium
Clay, moderate brown, plasticity, fine sand
interbedded sand and gravel, present...c.oeeviesiveesssnnness 4 35
intermittent layers of
cobbleS..iiiiiiirnnaans ceceons 6 30



Table 2.--Lithologic Togs of 2 observation wells and 18 monitoring wells--Continued

Location and material Thickness Depth Location and material Thickness Depth
PS-MW-2 (D-2-4)%acc-2--Continued PS-MW-4  (D-2-4)9adc-1--Continued
Gravel, coarse sand, angular... 1 36 CTay, moderate brown, tight
Clay, moderate brown, with fine in some layers, fine sand,
to medium sand, high plasti- intermittent cobble layers.... 8 39
city, intermittent, thin Sand, medium to coarse,
cobble layers .....cecveeencne 8.5 44.5 poorly sorted, gravel
present, interbedded clay..... 6 45
PS-MW-3 (D-2-4)9aab-1
. 5 eet. PS-MW-5 D-2-4)10BCB-1
TOPSOTl.eeserasnenonsesosnannes 1 1 eet.
Sand, light brown, medium- Topso11, s1]ty sand, moderate
grained, well sorted.......... 2 3 DrOWN. i e evrensoronncanannnan . 0.5 0.5
Clay, moderate brown, minor Sand, light tan, med1um-
amount of sand and gravel, grained, well sorted ....... “es 1 1.5
Tow plasticity.eeeereserenanns 3 6 Sand, moderate brown, fine- to
Cobbles, with clay and sand, medium-grained, some gravel... 2.5 4
moderate brown....ciciaieinnen 6 12 Clay, moderate brown, sand,
Clay, moderate brown, wwth fine to medium, gravel........ 0.5 4.5
fine sand, minor amount of Sand, 1light tan, medium to
cobbles....... seseserasnssaans 3 15 COATSCeurrsrencorescasonnnsoss 4.5 9
Clay, moderate brown, fine Sand, moderate brown,
SANA.erusuoeavacssrsconsssnsns 1.5 16.5 interbedded silty clay, some
Clay, moderate brown, with cobbles present....ceveeveeees 3.5 12.5
fine sand, intermittent Clay, moderate brown, some
gravel, rounded to angular.... 9.5 26 silt, gravel in upper foot.... 2.5 15
Clay, moderate brown, with Clay, moderate brown, with
fine sand, medium to high minor amount of interbedded
plasticity, some gravel....... 9 35 coarse sand, intermittent
Gravel, with clay and fine thin gravel layers....... ceeee 9.5 24.5
SANd..seecesvacenvaccnnsnosans 1 36 Clay, moderate brown, with
interbedded fine sand,
intermittent gravel layers.... 3.5 28
PS-MW-4 D-2-4)9adc-1 Clay, moderate brown, with
. eet. fine to medium sand, high
Sand, 11ght brown, fine to plasticity.ceeceneans eeesenee 6 34
coarse, well rounded minor
amount of grave1......... ..... 0.5 0.5
Clay, dark brown, with minor
amount of gravel, thin sand PS-MW-5d (D-2-4)10bcb-2
1Ay . teeeranncocsasonssansnes 4 4.5 eet.
Gravel, with sandy clay, No 11tho1og1c log of initial
medium plasticity, 34 feet. Refer to log of
intermittent thin sand PS-MW-5.ccciieeeicrncaaanneas 34 34
JAYerS . eeersvecassonennccnces 5.5 10 Clay, reddish-brown, matrix
Clay, red-brown, medium mixed with fine to coarse
plasticity, with fine to sand, angular to subangular... 1.5 35.5
medium sand, intermittent No data..... ......... ceeriaaes 8.5 44
17=10] o B =T 3 13 Clay, gravel, sand poorly
Gravel, fine to coarse, sorted, 60 percent clay,
angular, minor amount of fine 25 percent gravel, and
sand....... eetsevercesactanns 2 15 15 percent sand, clay
Clay, red brown, with fine to reddish-brown, sand medium
medium sand and intermittent to coarse, angular to
quartz pebbles.....ccevuen ceas 1 16 subangular.....cceeeues. cenees 1.5 45.5
Gravel and cobbles, angu]ar No data...ceeccerennranioncnnss 8.5 54
to subrounded, with minor Clay, silty, with sand and
amount of fine sand.ceeceeesns 3.5 19.5 gravel, poorly sorted, large
Gravel and cobbles, with rock fragment......ceveiennnes 1.5 55.5
minor amount of clay, NO data..eueccnencenncennnannne 8.5 64
moderate brown, fine sand..... 1 20.5 Clay, reddish-brown, very fine
Cobbles (minimal recovery)..... 2.5 23 silt within matrix, clay
Clay, moderate brown, with tight, intermixed rock
fine sand and gravel.......... 1.5 24.5 fragments........ ceetesassceas 1.5 65.5
Cobbles (minimal recovery)..... 1.5 26 NO dat@eeceeeerecceosnncannaass 13.5 79
Clay, moderate brown, with
fine sand and gravel......... . 5 31
T3



ol om s = % wm®en w on b om e W' ' wm ol &

Table 2.--Lithologic logs of 2 observation wells and 18 monitoring wells--Continued

Location and material Thickness Depth Location and material Thickness Depth

PS-MW-5d (D-2-4)10bcb-2--Continued PS-MW-7d (D-2- 4)10bba-2-—Continued

Clay and graveT, cTay CTay, sandy, brown............. 3.5 45
reddish-brown, intermixed Clay, brown, with sand and
with angular to subangular gravel....... cereraenae ceeaens 1.5 46.5
fragments, 0-1 inch, Clay, sandy, DroWR. - unneeeenns 4.5 51
possible Woodside Shate....... 1.5 80.5 C(Clay, sand, gravel, unsorted... 4 55

No data....ocevevenenncciennnns 13.5 94 Clay, sand, gravel, poorly

Clay, silty, reddish- brown, Clay, sand, gravel, poorly
Tow plasticity...ceveviennaens 0.5 94.5 sorted, angular to subangular,

Gravel, medium to coarse, about 10 percent clay..... oo 1.5 56.5
graded toward top of sample Clay, sand, gravel, unsorted... 8.5 65
(may not be representative Clay, sand, gravel, with some
of aquifer material).......... 1 95.5 cobbles, poorly sorted, with

quartzite clastS....covineenns 1.5 66.5
Clay, sand, gravel, poorly
PS-MW-6 §D—2-4)10bbc-1 Sorted..cieriineecinnnceannnans 8.5 75
. b, . eet. Clay, sand, gravel, cobb1es.

Topsoil, moderate to dark poorly sorted, with silty
DrOWN. . .vevensrteessnrcansnnss 1.5 1.5 shale and sandstone fragments,

Sand, moderate brown, siit, clay about 10 percent......... 1.5 76.5
and gravel, poorly sorted, Clay, sand, gravel, poorly
some CobbleS...cieeuerienaanss 11,5 13 Sorted...eierviorneescanannns 8.5 85

Clay, moderate brown, with Clay, sand, gravel, cobbles,
interbedded fine sand and red-brown to yellow-brown,
gravel. . iiieeiiieciineneasaeas 16 29 clay also dark green/brown

and gray, poorly sorted,
subangular to subrounded,
PS-MW-7  (D-2-4)10bba-1 sandstone, quartzite, and
. 6,722, eet. rock fragments.....ccvcennnnse 1.5 86.5

Topsoil, dark brown........... 0.5 0.5 Clay, sand, gravel, poorly

Sand, silt, clay, moderate SOTted.ceeeneernesasssnnnscnsns 8.5 95
brown, with interbedded Clay, sand, gravel, interbedded
pebblesS.iiieiiiiiinnacnnen ‘e 5.5 6 and mixed, red-brown, clay

Sand and gravel, 11ght tan. sandy and hard, sand, medium
unsorted...ceencescocens cevens 1 7 to coarse, poorly sorted,

Sandy clay. moderate brown, subangular to subrounded...... 1.5 96.5
interbedded gravel............ 2 9 Clay, sand, gravel, poorly

Clay, sandy, moderate brown, sorted............. ........ 3.5 100
numerous interbedded cobbles.. 7 16 Clay, gray with ye110w streaks,

Clay, moderate brown, hard, imbedded quartzite and
interbedded gravel and sand... 9.5 25.5 sandstone rock fragments,

some brown and black
carbonaceous material in

PS-MW-7d (D-2-4)10bba-2 ClaYeoeenoaeasasoaans N 1.5 101.5

eetl. Clay, sand, gravel, poorly

Log by D Coker. Sorted..vrenereeriirennanonnes 8.5 110

No lithologic log of initial Clay, sand gravel, cobb]es.

30 feet. Refer to log of red-brown, soft clay, sand,
PS-MW-7 located 5 feet to medium to coarse, poorly
the north...cevveieriernneesss  25.5 25.5 sorted, quartzite rock

Sand, very fine to fine, fragments........ teeseseaneans 1.5 111.5
angular to subangular, some Clay, sand, gravel, poor]y
interbedded coarse gravel, SOrtedeevecencncesncensnsone .. 3.5 115
with 10 percent clay matrix... 1.5 27 Clay, Sandy....eeeveennss vesens 5 120

Sand and ¢lay, unsorted........ 8 35 Clay, brown with yellow and

Clay, red-brown to gray, pink, medium stiffness,
soft to hard, with black silty..... Cenesas Ceenecieenens 1.5 121.5
streaks of carbonaceous Clay, sandy....veeevenncnnonnnn 8.5 130
material, intermittent layers Gravel, sand, ClaY.eeeeeenoonss 5 135
with clay and sand, medium to Gravel, fine pebbles, well
coarse, subangular to rounded, sorted, subangular to sub-
unsorted...... sesseasaccsanona 1.5 36.5 rounded, a few rock

Clay, some sand, unsorted...... 3.5 40 fragments (may not be

Sand, fine to medium, angular representative)........ ceesens 1.5 136.5
to subangular, some rock Gravel, sand, Clay..ccaevvense 1.5 138
fragments, and gravel
increasing in size with depth,
some sandy clay, 5 to 10
T3 of of -3 ) AP 1.5 41.5
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Table 2.--Lithologic logs of 2 observation wells and 18 monitoring wells--Continued

Location and material Thickness Depth Location and material Thickness Depth
PS-MW-8  (D-2-4)9aac-3 PS-MW-10  (D-2-4)3dcd-1--Continued
. 0, . eet. Gravel, fine to coarse,
Topsoil,- dark brown...cceeee... 0.5 0.5 poorly sorted.ieeiecceacnnnnns 1.5 11.5
Sand, silty, moderate brown, Bedrock, shale, dark reddish
with minor amount of brown, weathered, parts
interbedded gravel.....ccocvou.s 4 4.5 eaSTY.eeiernnnnannns B, 1.5 13
Clay, dark brown, with
interbedded fine sand.....ce... 0.5 5
Gravel, cobbles, some sand PS-MW-11 (D-2-4)3ccd-1
and STTt..eieuieiiiiennaannns 6.5 11.5 . 6,711, eet.
Clay, silty, moderate brown, Fill, sand, silt, gravel,
minor amount of interbedded dry, 100S€.s.veennssn ceeeas ees 2 2
coarse sand, medium Clay, dark brown to black,
plasticity..coevvveencans. cese 2.5 14 organic, low to medium
Bravel..eeeeeeeeeeeenoccnacacns 1 15 Plasticity.eeieenrcncacceneass 6 8
Clay, moderate brown, with Clay, dark gray to black,
interbedded sand and gravel... 1.5 16.5 with some interbedded gravel,
Gravel, with sand and clay..... 0.5 17 medium to high plasticity..... 2 10
Clay, silty, moderate brown.... 1 18 Sand, moderate brown, fine- to
Gravel, with sand and clay..... 2 20 medium-grained, some gravel... 0.5 10.5
Sand, silty, moderate brown, Sand, silty, with some
some clay, low plasticity, gravel, reddish-orange
interbedded gravel........... . 10 30 COTOM et iueeeerannsnanannnanns . 5.5 16
Sand, coarse, gravel, minor Clay, dark gray, low
amount of clay and fine sand.. 10.5 40.5 plasticity.eeererecercacennas . 1 17
Gravel, with silt and sand..... 3 20
Sand, gravel, with some
PS-MW-9  (D-2-4)10bab-1 gray-green Clay.veeeeesecasess 1.5 21.5
. 5,/07. eet.
Topsoil, dark brown.......c..... 1 1
Gravel, with sand, coarse...... 0.5 1.5 PS-MW-11d (D-2-4)3cdc-1
Sand, light tan, fine- . 0, . eet,-
grained, well sorted, Log by K. Mol1l and D. Coker.
mineralized........... ceesaane 0.5 2 Soil, clayey, silty........ cees 1.5 1.5
Clay, moderate brown, with Gravel, Sand....ceceeescscacans 2.5 4
interbedded sand, fine to Clay, silty, with 4-inch
MEdiIUM. .t eivuteernrosnnscccans 0.5 2.5 layer of decomposed Straw..... 2 6
Sand, light tan, fine- Gravel, with very fine sand.... 4 10
grained, well sorted, highly Gravel, coarse, with very fine
mineralized..coeeeeeeacenecace 1.5 4 sand and silt, poorly sorted,
Clay, dark brown, organic rounded to subrounded, quartz,
material present, low feldspar, and shale rock
plasticity..ccceveicinancancnas 2.5 6.5 ChIPS.iveeeessnsenoesnaasocans 1.5 11.5
Gravel, cobbles, with Silt, dark brown, with gravel
interbedded sandy clay........ 3 9.5 and very fine to fine sand.... 3.5 15
Gravel, interbedded sandy Clay, dark gray, sticky, very
ClaYeeeiivievnnanessnensnnnsss 2.5 12 ptastic, and gravel, coarse,
Clay, moderate brown, angular to subrounded, poorly
interbedded fine sand and SOrtede.venecvenenrsanesonnass 1.5 16.5
some gravel, high plasticity.. 3 15 Clay, gravel, poorly sorted.... 2 18.5
Clay, reddish brown, with Clay, stiffiiieieenaenss ceseeae 1.5 20
fine sand and anqular rock Clay, dark gray, no plasticity,
fragments....ceeeeerecoacnanes 0.5 15.5 very stiffiiieeeevienannecnnans 1.5 21.5
Bedrock, angular fragments, Clay, dark gray, stiff....... e 5.5 27
red silty shale, friable...... 1 16.5 Sand, fine to coarse, sorted... 3 30
Sand, light brown, very fine
to coarse, subangular to
PS-MW-10  (D-2-4)3dcd-1 subrounded, well sorted....... 1.5 31.5
ATt. 6,680 feet. Sand, coarse, with gravel...... 7.5 39
Sand, fine to coarse, some Gravel, COArsSe.iccivianvenncnnes 1 40
gravel...cieeeeeersacecannanse 1 1 Gravel, very coarse to cobbles,
Soil, dark brown, organic angular to rounded, sorted.... 1.5 41.5
material...... teevscecsasnsaos 0.5 1.5 Gravel, coarse........ Cevereaas 5.5 47
Sand, fine to coarse, with Clay, SiTtyeceierceeneennennnns 3 50
silty sand lenses and gravel.. 3.5 5 Clay, Tight brown, silty,
Gravel, fine to coarse, tight.cieereenriescinncesaeess 1.5 51.5
poorly SOrted...ceesevecennons 1 6 Clay, Silty.eeeerencaeerecnnnans 3.5 55
Sand, fine to coarse, poorly Sand, light brown, coarse,
sorted, with silty sand with gravel, silt 30 percent,
lenses and gravel.....ceveeuse 4 10 and quartz pebbles............ 1.5 56.5

75
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Table 2.--Lithologic logs of 2 observation wells and 18 monitoring wells--Continued

Location and materia? Thickness Depth Location and material Thickness Depth
PS-MW-11d (D-2-4)3cdc-1--Continued PS-MW-13 ED -2-4)4dcb-1
Sand, with gravel...... teeeeeas 8.5 65 ee
Clay, red-brown, tight, with C1ay, s11ty, red- brown with
coarse gravel........c.... cenee 1.5 66.5 gravel....ceeeeneenns cenenecens 5 5
Clay, with gravel.............. 1.5 68 Clay, medium brown moist...... 7 12
Sand, light brown, silty, small Clay and gravel, unsorted,
amount Of Clay.vievecennann ves 7 75 with cobbles 2-3 inches in
Sand, Tight brown, fine to length, subangular............ 8 20
med1um........ ..... teeeees e 1.5 76.5 Clay, light brown, silty, low
Sand, Stlty..eeevennenen. creees 3.5 80 to medium plasticity, and
Sand, light brown, well sorted, sand, fine to very fine,
grades from fine at top to iron staining present......... 1.5 21.5
coarse at bottom split-spoon Clay with some cobbles
barrel (may be settling of 1-2 inches in length, poorly
material inside drill pipe)... 1.5 81.5 sorted, subangular to
Sand, fine to coarse..... erean 3.5 85 SUDTOUNGEd. e e vervennnnenansnas 7.9 29
Clay, sand, gravel, poor]y
sorted.....cenu.e seesssecanen . 3 32
PS-MW-12 (D-2-4)%acc-1 Gravel, coarse to very coarse,
. b, . eet. subangular, with 30 percent
Gravel, with silt and sand, sand and 10 percent clay...... 8 40
MOQErate DroWN. ............. . 2 2 Clay, medium brown, tight,
Gravel, coarse, a1ternat1ng with very fine sand and
with layers of sand and interbedded subangular gravel,
gravel.ieeiieriircanennaas veee 13 15 iron staining present......... 1.5 41.5
Gravel, cobbles, a1ternat1ng Clay, sand, gravel, unsorted,
with layers of interbeded gravel increasing with depth.. 12.5 54
clay, sand and gravel......... 10 25 Sand, gravel....ceeerevoncnns 1 55
Clay, fine sand, moderate L1mestone. 11ght gray to wh1te
brown, some interbedded massive, with weathered shale
gravel.iieeeeeeseneancrcannons 3 28 fragments..................... 6 61
Cobbles..... teeetesessracenanas 1 29 Gravel, coarse, with clay and
Clay, fine sand, moderate sand, limestone rock
brown, some interbedded fragments .................. 1.5 62.5
gravel . i.ieeiarececenansanonns 23 52 Gravel, with c1ay and sand..... 6.5 69
Gravel, some sandy Clay........ 2 54 Shale, purple, and limestone... 6 75
Clay, sandy, moderate brown,
with some interbedded gravel,
medium plasticity....ccocvnen. 9.5 63.5 PS-MW-14 ED -2-4)4dcc-2
Clay, sand, fine to coarse, eet.
moderate brown, some gravel, Loam, Qark DrOWN. «neeneeeeens. . 3 3
high plasticity....oeeevunnnns 2.5 66 Gravel, with si1t and sandy
Cobbles, sandy clay, moderate 10AM. e erereeaeosseacesncasnsns 4 7
DY OWN, ciierviiannncennanaans vee 1 67 Gravel..iiiseeeirennsnnnnes eee 6 13
Clay, moderate brown. w1th Gravel, with cobb1es ..... tecens 9 22
interbedded sand and gravel, Clay, w1th 20-30 percent
Tow plasticityeeeeeeenerenanns 12 79 OraVel i e renreancacsrsannnes 4 26
Clay, moderate brown, with Clay and gravel, unsorted,
interbedded sand and gravel, 1ight brown, subangular
high plasticity.cceveennneanns 6 85 ClasStSeceunosancecasconsnsaess 11 37
Cobbles, with interbedded Gravel, sand, poorly sorted,
clay, sand, and gravel, quartz and siltsone rock
dense, MOiSt.eeeeeecencaesennns 12 97 fragments (split-spoon sample
Gravel, sand, fine to coarse, taken at 37 feet with no
some cobbles, intermittent recovery)..ieieeess PN 12 49
thin sandy clay layers........ 17 114 Clay, medium brown, with coarse
Gravel, sand, fine to coarse, £F: 11T« P 1 | 60
igneous and quartzite
boulders...eveceeennen ceeseaas 6 120
Bedrock, silty sha]e,
reddish- brown, friable........ 5 125

Ta&
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Table 3.—Mater levels in 3 observation wells and 18 monitoring wells

Descriptions of measuring points for each well are in the files of the U.S. Geological Survey
Water levels in feet above (+) or below land surface datum.
OBSERVATION WELLS

Park Meadows well (D- 2- 4) 8- 1
" Records available 1979 to current year (1988)

Water ' Water Water Water

Date level Date level Date level Date level

JuL 26, 1983 29.23 APR 26, 1984  30.35 FEB 11, 1988  31.46 FEB 18, 1988  45.92

SEPT 30 29.52 MAY 25 30.62 12 31.42 19 37.4

NOV 02 29.67 JUNE 20 28.66 13 31.43 20 35.48

DEC 21 31.03 MAR 23, 1987 32.86 14 31.38 21 34.52

JAN 20, 1984 1.7 SEPT 29 35.35 15 31.34 23 33.23

FEB 27 31.88 FEB 08, 1988 32.23 16 31.32 MAR 01 31.18

MAR 28 31.08 10 31.63 17 43.36 31 31.32

Pacific Bridge well (D- 2- 4) 9ANC- 1
Records available 1948 to current year (1988)

Water Water Water Water

Date level Date level Date level " Date level

JUL 26, 1983 8.30 FEB 09, 1987 25.25 MAR 23, 1987 14.76 FB 17, 1888  25.01

SEPT 30 10.16 10 25.25 SEPT 9 15.29 18 25.00

NOV 02 13.54 _ 11 25.24 DEC 09 2.45 19 25.06

DEC 21 17.23 12 25.08 JAN 08, 1988  24.51 20 25.05

JAN 20, 1984 16.86 13 25.00 FEB (8 25.24 21 24.99

FEB 27 15.03 14 25.00 02} 25.25 24 17.81

MAR 28 1.80 15 24.93 10 25.25 MAR 24 17.81

APR 26 +5.75 16 24.95 11 25.24 k] 15.27

MAY 25 +.82 17 25.01 12 25.08 APR 05 14.18

JUNE 22 +0.08 18 25.00 13 25.00 11 12.82

DEC 09, 1986 22.45 19 25.06 14 25.00 26 11.61

JAN 08, 1987 24.51 20 25.05 15 24,93 MAY 04 11.44
FEB 08 25.24 FEB 21, 1987 24.99 16 24.95

Cartier well (D- 2- 4) 4pCe- 1
Records available 1970 to current year (1988)

Water Water Water Water

Date level Date level Date level Date level

MAR 26, 19687 31.15 NOV 24, 1987 29.43 FEB 13, 1988 .78 MAR 01, 1988  30.42

APR 02 30.24 JAN 12, 1988  31.06 14 .80 16 30.32

09 28.96 FEB 08 31.05 15 30.74 24 29.83

16 29.10 09 30.97 16 30.71 31 29.58

24 29.30 10 30.90 17 31.22 AR 26 25.33

may 07 27.56 11 30.87 18 32.70 MAY 04 19.03
0CcT 14 18.06 FEB 12, 1988  30.80 2 .78

T7
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Table 3.—Water levels in 3 observation wells and 18 monitoring wells—Continued

MONITORING WELLS

PS-MW-1s (D- 2- 4) 9BD- 1
Water Water Water Water
Date level Date Tevel Date level Date level
AUG 07, 1987 21.71 FEB 08, 1988 30.71 FEB 15, 1988 .71 MR 24, 1988 23.16
31 26.85 1.5} 30.61 16 .71 31 23.20
SEPT 25 28.87 10 30.50 17 2.67 AR 05 23.41
0oCT 14 29.67 11 30.45 18 2.64 07 23.44
NOV 24 30.28 12 30.11 19 2.70 11 23.62
30 30.45 13 30.00 20 2.68 14 23.73
JAN 07, 1988 32.35 14 29.81 21 2.65 MAY 04 24.16
FEB 06 30.76
PS-MW-1d (D~ 2- 4) 98D~ 2
Water Water Water Water
Date level Date level Date level Date level
AUG 07, 1987 34.98 DEC 01, 1987 37.54 JAN 07, 1988 38.68 FEB 03, 1988 37.91
08 34.55 02 37.58 08 38.70 10 37.52
31 33.25 03 37.68 ® 38.76 11 37.43
SEPT 09 33.87 04 37.73 10 3.82 12 37.21
25 35.22 05 37.75 1 38.79 13 36.99
0CT 14 35.86 06 37.84 Y 38.89 14 36.90
NOV 10 37.39 07 37.88 13 38.96 15 36.82
11 37.42 08 37.9% 14 3.01 16 36.80
12 37.47 09 37.98 15 38.98 17 36.80
13 37.51 10 37.9 16 .05 18 36.75
14 37.53 . 11 37.72 17 .09 19 36.82
15 37.58 12 37.99 18 .10 20 36.84
16 37.57 13 37.55 19 0.17 21 36.66
17 37.58 14 37.99 20 ».19 22 36.54
18 37.71 15 37.52 21 3.20 23 36.34
19 37.65 26 37.13 2 .18 24 36.00
20 37.46 27 37.44 23 3.12 25 35.82
21 37.40 28 37.68 24 3.12 MAR 01 33.25
22 37.38 29 37.87 2% 3.06 16 29.22
23 37.36 Kl 37.95 2% 3.00 24 28.76
24 37.34 31 38.16 27 38.92 31 28.45
25 37.32 JAN 01, 1988 38.29 28 338.79 APR 05 28.66
26 37.38 02 38.3% 2 38.52 07 28.65
27 37.42 03 38.45 0 38.25 11 29.03
28 37.42 04 38.52 31 38.03 14 29.16
29 37.45 05 38.5 FEB 01 37.93 MAY 04 30.12
30 37.53 JAN 06, 1988  38.60 (174 37.89
PS-MW-2 (D- 2- 4) 9AAC- 2
Water Water Water Water
Date level Date level Date level Date level
AUG 07, 1987 30.39 FEB 06, 1988  35.09 FEB 14, 1988 34.66 FEB 21, 1988 34.83
SEPT 01 29.97 08 35.08 15 34.65 24 34.52
0CT 14 31.65 0] 35.06 16 34.65 MAR Q5 29.49
NOV 24 3.4 10 35.05 17 34,72 11 29.24
30 33.72 11 34,97 18 34.75 13 29.13
DEC 09 34.15 12 34.81 19 34.79 26 28.61
JAN 08, 1983 35.15 13 34.76 20 34.83 A 29.73
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Table 3.—Mater levels in 3 observation wells and 18 monitoring wells—Continued

(D- 2- 4) 9A%B- 1

(D- 2-4) 9ADC- 1

PS-Mw-3
Water
Date Tevel
AUG 07, 1987 22.34
SEPT 03 22.45
ocT 14 23.35
NOV 24 24.13
DEC 01 24.40
JAN 12, 1988 25.47
PS-Mw-4
Water
Date Tevel
AUG 07, 1987 28.64
SEPT 01 28.59
0CT 14 31.69
NOV 24 32.30
DEC 01 32.84
JAN 07, 1988 33.14
FEB 08 33.26
09 33.27
PS-MW-5
Water
Date level
AUG 07, 1987 15.96
SEPT 01 16.38
0oCT 14 19.70
NOV 24 19.29
DEC 01 19.93
JAN 07, 1988 21.47
FEB 06 22.18
PS-MwW-5d
Water
Date level
FEB 25, 1988 33.02
MAR 16 30.56

(D- 2- 4)108CB- 1

(D- 2- 4)10BCB- 2

Water

Date level
FEB 06, 1988 25.53
08 25.53

09 25.54

10 25.%4

11 25.%2

12 25.89
Water

Date level
FEB 10, 1988  33.24
11 33.18

12 32.97

13 32.8

14 33.25

15 33.48

16 33.48
Water

Date level
FEB 09, 1988 22.2
10 22.24

11 22.25

12 22.25

13 22.28

14 22.25
FEB 15, 1988 22.25
Water

Date level
MAR 24, 1988 29.71
A 28.97

Water

Date level
FEB 14, 1988 25.43
15 25.40

16 25.39

17 25.38

18 25.38

19 25.41
Water

Date level
FEB 17, 1988 33.63
18 33.72

19 33.85

2 33.94

21 33.94

24 33.30
MAR 16 2.04
Water

Date level
FEB 16, 1988 22.25
17 2.25

18 2.20

19 2.23

pal] 2.31

5 2.14
MAR 16 16.59
Water

Date level
APR 05, 1988 28.65
1 28.40

Water

Date level

FEB 20, 1988 25.45
21 25.46

24 25.40

MAR 31 22.68
AR 12 22.49
MAY 04 21.87
Water

Date level

MAR 24, 1988 22.09
29 21.22

31 21.32

APR 05 22.10
: 1 22.40
12 22.49

MAY 03 24.58
Water

Date Tevel

MAR 24, 1988 15.45
31 14,25
APR 05 14.15
11 13.81

12 13.79

MAY 04 13.72
Water

Date level
APR 12, 1988 28.34
May 05 28.09
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Table 3.—Mater levels in 3 observation wells and 18 monitoring wells—Continued

PS-MW-6
Water
Date Tevel
AUG 07, 1987 13.31
SEPT 02 13.44
0CT 14 14.1
NOV 24 15.09
DEC 01 15.26
JAN 08, 1983 16.08
PS-MW-7
Water
Date Tevel
AUG 07, 1987 10.69
SEPT 02 10.77
0CcT 14 10.89
NOV 24 10.93
DEC 01 10.97
JAN 07, 1988 11.12
FEB 08 11.20
09 11.20
PS-MW-7d
Water
Date Tevel
FEB 16, 19688 15.63
17 15.63
18 15.66
19 15.73
PS-MW-8
Water
Date Tevel
ALG 07, 1987 25.32
SEPT 01 25.31
oCcT 14 27 .45
NOV 24 28.33
DEC 01 28.63
JAN 08, 1988 29.90

(0- 2- 4)1088C- 1

(0- 2- 4)108BA- 1

(D- 2- 4)108BA- 2

(0- 2- 4) 9AAC- 3

Water

Date level

FEB 08, 1988 16.45
09 16.45

10 16.46

11 16.46

12 16.47

13 16.48
Water

Date level

FEB 10, 1988 11.20
11 11.19

12 11.18

13 11.19

14 11.17

15 11.19

16 11.19
Water

Date level

FEB 20, 1988 15.75
21 15.72

25 15.%4
MAR 16 14.99
Water

Date level
FEB 09, 1988 30.02
10 30.00

11 29.98

12 29.97

13 29.97
FEB 14, 1988  29.93

T10

Water

Date level
FEB 14, 1988 16.47
15 16.47

16 16.45

17 16.45

18 16.45

19 16.45
Water

Date level
FEB 17, 1988 11.19
18 11.20

19 11.18

2 11.19

21 11.18

Vo) 11.19
MAR 16 11.07
Water

Bate level
MAR 24, 1988 14.68
pa] 14.50

3 14.67
APR 05 14.42
Water

Date level
FEB 15, 1988 29.93
16 .92

17 29.91

18 2.91

19 2.91

20 29.92

Water

Date level

FEB 20, 1988 16.45
21 16.45

24 16.40

MARR 31 13.78
AR 12 12.96
MAY 04 12.31
Water

Date level

MAR 24, 1988 11.01
29 10.94

3 10.93

AR 05 10.89
1 10.88

12 10.88

MAY 03 10.82
Water

Date level
AR 11, 1988 14.28
12 14.25

MAY 05 13.67
Water

Date Tevel

FEB 21, 1988 29.93
24 29.93
MAR 31 22.95
APR 12 22.14
MAY 03 22.49
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Table 3.--Water levels in 3 observation wells and 18 monitoi-ing wells—Cont inued

(D- 2- 4)10BAB- 1

(D- 2- 4) 30(D- 1

(D- 2- 4) 3CD- 1

PS-MW-9
Water
Date Jevel
AUG 07, 1987 6.33
SEPT 02 6.19
OCT 14 5.50
NOV 24 6.51
DEC 02 6.86
JAN 08, 1983 7.29
FEB 08 6.95
PS-M-10
Water
Date level
AUG 07, 1987 1.71
SEPT 03 1.81
NOV 24 1.35
PS-MW-11
Water
Date level
SEPT 03, 1987 2.12
OCT 14 2.18
NOV 24 2.44
DEC 02 2.53
JAN 12, 1988 2.70
FEB 06 2.53
PS-MW-11d
Water
Date level
FEB 09, 1988 9.59
10 9.57
11 9.53
12, 1988 9.49
14 .52
PS-MW-12
Water
Date Tevel
AlG 31, 1987 38.95
0oCT 14 41.11
NQV 24 42.27
30 42.52
JAN 07, 1988 43.80
FEB 06 42.50
08 42.45

(0- 2- 4) 3C0C- 1

(D- 2- 4) 9ACC- 1

Water

Date Tevel
FEB 09, 1988 6.98
10 6.93

11 6.8

12 6.74

13 6.65

14 6.79

15 6.68
Water

Date level
DEC 02, 1987 1.5
JAN 08, 1988 1.6
Water

Date level
FEB 08, 1988 2.53
09 2.53

10 2.52

11 2.9

12 2.47

14 2.47
Water

Date level
FEB 15, 1988 9.%2
16 9.5

17 9.4

18 9.64
Water

Date Tevel
FEB 09, 1988 42.41
10 42.2

11 42.20

12 41.90

13 41.80

14 41.80

15 41.71

T1l1

Water

Date level

FEB 16, 1988 6.75
17 6.82

18 6.93

19 7.03

20 7.03

21 6.78
Water

Date level
FEB 26, 1988 1.15
APR 12 1.01
Water

Date level
FEB 15, 1988 2.42
16 2.42

17 2.45

18 2.44

19 2.53

20 2.55
Water

Date level
FEB 19, 1988 9.77
FEB 20, 1988 9.7%
21 9.70

2% 9.46
Water

Date level
FEB 16, 1988 41,67
17 41.62

18 41.57

19 41.67

2 41.66

21 41.56

yA] 41.40

Water

Date Tevel

FEB 25, 1988 6.22
MAR 31 5.71
APR 05 5.88
13 5.67

15 5.58

MAY 04 5.20
: Water
Date level

APR 14, 1988 1.00
MAY 04 0.31
Water

Date Tevel

FEB 21, 1988 2.50
26 2.44

APR 05 1.79
12 1.72

14 1.72

MAY 03 1.50
Water

Date level
APR 05 9.08
12 8.99

14 8.97

MAY 03 8.32
Water

Date level
MAR 16, 1988 35.58
24 35.23

31 34.70
APR 05 34.88
11 35.15

14 35.28

MAY 03 36.17



Table 3.—Water levels in 3 observation wells and 18 monitoring wells—Cont inued
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PS-MW-13 (D- 2- 4) 4pCB-1
Water Water Water Water
Date level Date level Date level Date level
FEB 08, 1988 8.33 FEB 25, 1988 8.62 APR 07, 1988 7.41 APR 24, 1988 7.09
09 8.12 26 8.1 08 7.45 25 7.53
10 7.91 27 8.19 8] 7.45 26 7.77
11 7.87 28 8.04 10 7.43 27 7.86
12 7.81 29 7.90 11 7.40 28 8.18
13 7.74 MAR 01 7.8 12 7.39 29 8.40
14 7.77 16 7.72 13 7.37 30 8.32
15 7.70 25 7.53 14 7.39 MAY 01 8.30
16 7.70 29 7.82 15 7.44 02 8.22
17 8.80 30 7.5 16 7.36 03 8.63
18 10.74 31 7.77 17 7.38 04 8.78
19 12.36 APR 01 7.9 18 7.37 05 8.74
20 11.51 02 7.51 19 7.21 06 8.78
21 10.43 03 7.47 2 7.13 07 9.16
22 9.77 04 7.48 21 7.06 08 9.10
23 9.28 05 7.51 2 7.05 09 9.13
24 8.92 06 7.44 3 7.09 JUNE 06 11.98
PS-MW-14 (D- 2- 4) 4pCc-2

Water Water Water Water
Date level Date level Date level Date level
FEB 09, 1988 27.69 MAR 10, 1988 26.83 APR (9, 1988 25.73 MAY 08, 1988 19.84
10 27.65 11 26.84 10 25.67 (1,%] 19.84
11 27 .64 12 26.87 11 25.62 10 20.01
12 27.59 13 26.90 12 25.58 11 20.55
13 27.57 14 26.90 13 25.53 12 19.92
14 27.58 _ 15 26.89 14 25.50 13 18.97
15 27.55 16 27.07 15 25.63 14 17.78
16 27.56 17 26.9 16 25.39 15 17.52
17 27.90 18 26.92 17 25.35 16 18.14
18 28.55 19 26.83 18 24.89 17 18.16
19 28.97 20 26.79 19 2.39 18 17.70
20 28.97 21 26.76 2 20.97 19 17.81
21 28.78 22 26.70 21 19.13 20 18.12
22 28.59 23 26.64 2 19.12 21 17.80
23 28.45 24 26.58 23 19.60 22 18.15
24 28.28 25 26.71 24 2.03 23 18.29
25 28.13 26 26.43 V) 20.23 24 17.67
26 27.98 27 26.31 2% 20.47 25 17.90
27 27.84 28 26.21 27 20.44 26 18.28
28 27.56 29 26.10 28 19.96 27 18.68
29 27.29 30 26.14 9 19.43 28 19.48
MAR 01 27.24 31 26.17 0 19.02 29 19.36
02 27.11 - APR 01 26.09 MaY 01 18.70 30 18.53
03 27.03 02 26.04 02 18.62 31 18.62
04 26.93 03 25.98 ic} 18.33 JUNE 01 18.26
05 26.85 04 25.96 07} 18.99 02 18.23
06 26.84 05 25.93 (1) 19.21 03 18.50
07 26.86 06 25.85 06 19.89 04 18.75
08 26.88 07 25.78 07 20.15 05 19.00

09 26.84 08 25.77
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Table 4.—Estimated values of hydraulic conductivity (in feet per day)

Hydraulic
Location Conductivity Method
PS-MW-1s 1 Bouwer and Rice
PS-MW-1d t1 Cooper, Bredehoeft, and Papadopulos
PS-MW-2 7 Bouwer and Rice
PS-MW-3 9 Bouwer and Rice
PS-MW-4 3 Bouwer and Rice
PS-MWN-5 2 Bouwer and Rice
PS-MW-5d 1 Cooper, Bredehoeft, and Papadopulos
PS-MW-6 '10 Bouwer and Rice
PS-MW-7 14 Bouwer and Rice
PS-MW-7d 2 Cooper, Bredehoceft, and Papadopulos
PS-MW-8 '1 Bouwer and Rice
PS-MW-9 3 ‘10 Bouwer and Rice
| PS-MW-10 | 4 Bouwer and Rice
PS-MW-11 6 Bouwer and Rice
PS-MW-11d ‘10 Bouwer and Rice
PS-MW-12 2 Bouwer and Rice

'Values rounded to nearest order of magnitude.
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Table 5.—Field parameters at surface-water sites
[°C, degrees Celsius; uS/cm, microsiemens per centimeter at 25° Celsius; ft, feet;
s, second; mg/L, milligrams per 1iter]

Temper- Specific Instan-
ature, conductance, taneous pH, Alkalinity,

Location Date field field discharge field field Bicarbonate Carbonate

. (° 0 (L8/cm) (ft3/s) (units)  (mg/L as  (mg/L) (mg/L)
CaCD3)
Silver Creek at 04-29-87 18.5 990 0.76 8.6 102 120 12
Bonanza Drive 07-05-87 16.0 925 0.04 8.6 84 104 0
04-13-88 15.5 1,190 1.9 8.5 1107 1131 0
Silver Creek at 04-29-87 18.0 1,080 0.65 8.6 100 120 8
Wyatt Earp Drive 07-09-87 19.5 1,570 0.002 8.0 123 150 0
04-13-88 15.5 1,200 1.45 8.5 1109 1153 10
Silver Creek below 04-29-87 11.0 990 2.18 7.5 151 180 0
Prospector Square 07-09-87 13.5 1,450 0.24 7.4 105 128 0
04-13-88 13.0 1,010 4.31 7.8 1152 1185 10
Pace-Homer Ditch 04-20-87 15.5 120 0.08 8.0 174 210 0
at Park Meadows 07-09-87 19.5 825 2.03 8.2 116 142 0
Collection box 04-13-88 10.0 695 0.893 8.0 1186 1227 10
Pace-Homer Ditch 04-20-87 13.0 830 1.33 7.9 184 220 0
below Prospector 07-09-87 18.0 870 2.50 8.2 134 164 0
Square 04-13-88 9.0 775 2.44 7.6 1185 1225 10
lyalues determined by State lab.
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collected from surfacewater sites
EPA, U.S. Environmental Protection Agency;
dashes indicate no data; <, less than]
‘ . Beryl- Cad- Chro- Manga-
Barium, jum, mium, mium, Cobalt, Copper, Iron, Lead, nese, Mercury, Nickel, Silver, Zinc,
dis- dis- dis- dis- dis- dis- dis- dis- dis- dis- dis- dis- dis-
- solved solved. solved solved solved solved solved solved solved solved soived solved solved
o/l (/L (ug/L (a/L (wa/L (mg/L (ot (uo/t (/L (ug/L (bg/L g/l (ug/L
as Ba) asBe) asCd) asCr) as Co) asCu) asFe) asPb) asMn) asHg) asNi) asAg) as In)
\ 83 <0.5 1 <10 <3 10 8 <10 130 <0.1 <10 <1 68
74 <1 1 <5 <20 <20 a0 10 120 <0.25 <10 <2 ]
<70 <3 <4 <10 <20 30 <60 7 122 <0.4 <24 - 62
61 <0.5 1 <10 <3 10 15 <10 12 <0.1 <10 <1 28
51 - 1 <5 - -- <2 10 11 - - <10 K {]
49 <1 <4 <4 <9 6.1 ] <5 18 <0.2 <8 <4 3
94 <0.5 4 <5 <3 10 6 <10 290 - <10 <1 140
' 81 <1 <1 <5 <20 <20 2 <5 270 <0.2 <10 <2 150
84 <0.5 2 <10 <3 <10 4 <10 280 <0.1 -- <1 a0
75 <1 2 <5 <20 <20 <20 10 260 0.2 <10 <2 70
80 <3 <4 <10 <30 23 <60 9 259 <0.2 <24 -- 68
73 <0.5 13 <10 <3 <10 4 <10 2,910 0.1 -- <1 3,40
62 - 17 <5 - - <20 <5 2,900 - - <10 3,300
l 60 <1 17 <4 <9 10 27 <5 2,970 <0.2 8.5 <4 3,500
88 <0.5 2 <5 <3 <10 5 <10 240 - <10 <1l 160
' 74 <1 <1 <5 <20 <20 2 <5 220 <0.2 <10 <2 170
41 <1 4 <5 <20 <20 <20 10 360 0.25 <10 <2 590
l <70 <3 <4 <10 <30 16 <60 8 353 <0.2 <24 <10 559
49 - 7 <5 - - 81 - 970 - - <10 2,300
46 <1 6 <4 <4 <6 Q0 6.2 980 <0.2 <8 <4 2,390
‘ 49 <0.5 2 <5 <3 <10 15 <10 180 -- <10 1 280
39 <1 <1 <5 <20 <20 2 <5 170 <0.2 <10 <2 270
' 50 <1 <1 <5 <20 <20 320 <5 170 0.2 <10 <2 ki)
° <70 <3 <4 <10 <30 <11 <60 <5 158 <0.2 <24 - K74
l 22 - <1 <5 - - <20 <5 57 - -- <10 <15
22 <1 <4 <4 9 28 <24 <5 60 <0.2 <8 <4 16
64 <0.5 2 <5 <3 <10 /4 <10 310 - <10 <1 4
, 52 <1 <1 <5 <20 <20 21 <5 290 <0.2 <10 <2 X
23 a o« < <20 <20 580 5 75 0.5 <10 < 52
' <70 3 o« <10 <0 13 110 27 2 <02 28 <0 &
30 - <1 <5 - - <20 <5 1 - - <10 2%
‘ 28 <1 <4 <4 <9 1 <24 14 23 <0.2 <8 <4 3
44 <0.5 «1 <5 <3 <10 16 <10 110 - <10 <1 q
36 <1 <1 <5 <20 <20 2 <5 110 <0.2 <10 <2 62
‘ Tl6 °



Table 6.—Chemical analyses of filtered water
{USGS, U.S. Geological Survey; State, Utah Department of Health;
mg/L, milligramns per liter: pg/L, micrograms per liter;

Cal- Magne- Potas- Chlo-  Sul-  Alum-
cium, sium, Sodium, sium, ride, fate, irum, Arsenic,
dis- dis- dis- dis- dis- dis- dis- dis-
Location Date Report- solved - solved solved solved solved solved solved solved
of ing- (mg/L (mg/L (mg/L  (m/L  (mg/L (mg/L  (ug/L  (u9/L
sample agency as Ca) as Mg)  as Na) aK) aCl) as 0,) as A1) as As)
Silver Creek at USGS 79 16 100 29 200 120 - 5
Bonanza Drive 04-29-87 State 76 15 96 3 173 110 <200 5.5
EPA 78.4 5.5 95.8 8 - - <140 <10
Uses 78 17 71 29 150 110 - 6
07-09-87 State - - - - - - -- 7
EPA 79.4 17.3 76.5 3.2 - — 32 <10
USGS 82 17 130 3.1 260 92 - 3
04-13-88 State - - - - 267.4 272 - 2.5
EPA
Silver Creek at USGS 87 17 110 29 220 150 - 5
Wyatt Earp Drive 04-29-87 State 83 17 100 3 174 120 <200 4.5
EPA 83 17.1 106 2.7 - - <140 <10
UGS 230 62 39 3.9 55 650 - 2
07-09-87 State - -- - - -~ — - 3.2
EPA 238 63.1 40.6 4.2 - - 17 <10
Uses 83 17 130 3.3 260 100 - 3
04-13-88 State - - -- - 259.5 2] - 1.5
EPA
Silver Creek below USGS
Prospector Square 04-29-87 State 120 27 44 2 98 210 <200 5.5
EPA 123 27.2 46,7 2.4 - - <140 <10
: UsGs
07-09-87 State - - - - -—- - - 9.5
EPA 218 34.4 - 48 3.8 - - 26 <10
UGS 110 27 64 2.9 140 180 - 6
04-13-88 State -- - - -- 147.5 180 -~ 5.5
EPA
Pace-Homer Ditch at USGS
Park Meadows 04-29-87 State 91 k)] 17 2 27 180 <200 12.5
Collection box EPA 94.2 29.8 17.3 1.8 - - <140 <10
USGS
07-09-87 State - - - - - — - 18.5
EPA 120 36.3 8.8 1.8 -- - 16 17
USGS 89 29 20 2.6 28 150 - 8
04-13-88 State - - - - 29.9 140 -- 5.5
EPA
Pace-Homer Ditch below usGs
Prospector Square 04-29-87 State 100 31 22 2 15.5 170 <200 5.5
EPA 107 30.5 23.3 1.7 - - <140 <10
UsGsS
07-09-87 State - - - - -- - - 12.5
EPA 120 33.8 16.8 1.9 - - 20 11
USGS 110 30 23 2.1 47 180 - 5
04-13-88 State - - - - 48 170 - 2.5
EPA
T15
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Table 7.-Chaemical analyses from unfiltered
[USGS, U.S. Geological Survey; State, Utah Department of Health;
g/, micrograms per liter;

Cal- Magne- Potas- Alum-
LOCATION Date Report - cium, sium, Sodium, sium, inum, Arsenic, Barium,
of ing- total total total total total total total
sample  agency (mg/L  (m/L  (mg/L (m/L  (g/L (/L g/l
as Ca) asMg) as M) as K) as Al) as As) as Ba)
Silver Creek at usGs 72 17 90 2.8 - 17 100
Bonanza Drive 04-29-87 State 77 16 97 3 580 18 91
: EPA 76.9 15.7 97 3.2 1,360 27 80
USGS 71 16 62 2.7 - 6 <100
07-09-87 State - - - - - 7 51
EPA 78.9 17.2 76.4 3 60 <10 51
USGS
04-13-88 State 79 16 130 3 <400 2 73
EPA 97.3 2.4 54.6 1.9 <100 5.2 34
Silver Creek at UsGs 74 17 91 2.7 — 18 100
Wyatt Earp Drive 04-29-87 State 78 16 - 3 500 14 80
EPA 78.2 15.7 563 3.3 1,370 17 <70
Uses 170 50 29 3.6 - 2 <100
07-09-87 State -- —_ - -- 3.5 62
EPA 238 63.1 40.6 42 17 <10 60
USGs
04-13-88 State 81 17 130 3 450 ‘5.5 84
EPA 69.8 14.2 110 1.9 <100 28 66
Silver Creek below USGS
Prospector Square 04-29-87 State 120 Z] 45 3 <200 10 44
EPA 120 2.6 47 2.4 420 12 <70
USGS
07-09-87 State - - - -- - 16 47
o EPA 225 n.7 49.4 4 198 12 46
USGs
04-13-88 State 110 2% 66 3 <400 3.5 36
EPA 71.1 14.4 112 1.6 <100 <2 -
Pace-Hamer Ditch at UsGs
Park Meadows 04-20-87 State 91 3 17 2 <200 10.5 51
Collection box EPA 95.7 3.1 17.5 1.9 <140 10 <70
UsGs
07-09-87 State - - - - - 19 23
EPA 118 5.4 9.4 1.9 71 18 1
USGS '
04-13-88 State 86 27 20 3 <400 5.5 55
EPA 77.2 24.9 17.5 1.5 <100 5.4 46
Pace-Hamer Ditch below USGS
Prospector Square 04-29-87 State 100 K o] 22 2 <200 7.5 25
EPA 105 2.8 22.8 1.7 <140 <10 <70
Uses
07-09-87 State - - - - - 13 31
EPA 120 3.2 16.1 1.8 K4 12 30
US6S '
04-13-88 State 100 2 22 2 <400 3.5 39
EPA 91.5 2.6 19.4 1.2 <100 5.2 31
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water collected at surface-water sites
EPA, U.S. Environmental Protection Agency; mg/L, milligrams per liter;
dashes indicate no data; <. less thani

Beryl- C(Cad- Chro- Cyan- Manga- )

© ium, mium, mium, Cobalt, Copper, ide, Iron, Lead, nese, Mercury, Nickel, Silver, Zinc,

total total total total total total total total total total total total total

(/L (g/L . (ug/L (ug/L (wo/t (/L (wg/L (/L (ug/L (/L (wg/L (/L (/L

as Be) asCa) asCr) as Co) as Cu) asCn) asfFe) asPb) as Mn) as Hg) as Ni) as Ag) as In)
- 8 <10 - 44 <10 1,90 700 290 0.3 - 1 960
<1 5 5 <20 38.0 <20 1,600 700 290 0.75 <10 <2 870
<3 <4 <10 <30 54 <10 2,350 580 309 0.2 <A <10 525
- <1 <10 - 8 <10 150 21 20 0.1 - 2 50
- <1 <5 -- <20 - 110 10 13 Q.2 - .2 57
<1 <4 <4 <9 11 <10 192 42 28 Q.2 <8 <4 77
<1 <1 <5 <20 <20 <20 <20 <5 <5 0.2 <10 <2 65
<2 <1.1 <4 <6 22 19 111 14 165 0.2 <11 5.5 260
- 7 <10 - 38 <10 1,400 440 350 0.3 - 1 620
<1 4 <5 <20 31 <20 1,100 430 350 0.55 <10 <2 560
<3 <4 <10 <30 40 <10 1,860 330 309 0.2 <4 <10 525
- <3 46 - 5 <10 * (] 18 2,400 Q.1 - 2 3,100
- 16 <5 -— <20 - 72 <5 2,900 Q.2 - .2 3,300
<1 17 <4 <9 10 - i} <5 2,970 9.2 8.5 <4 3,500
<1 4 <5 <20 <20 <20 770 <5 310 0.2 <10 <2 440
<2 1.1 4 <6 21 <10 <100 4.2 207 0.2 <11 <5 151
<1 6 <5 <20 <20 <20 580 165 410 0.65 <10 < 780
<3 <4 <10 <30 26 - 810 166 382 0.2 <24 - 755
- 7 S - 220 00 79 105 1,000 Q.2 - Q.2 2,500
<1 7.1 <4 <9 - 16 <10 79 161 1,050 0.3 8.6 4 2,610
<1 1 <5 <20 <20 <20 <20 <5 <5 0.2 10 < 100
<2 <1.1 <4 <6 23 <10 <100 3.5 260 .2 <1 <5 136
<1 <1 <5 <20 <20 <20 74 <5 170 0.25 <10 <2 31
<3 <4 <10 <30 <11 <10 120 <5 129 .2 24 92 29
- <1 5 - 56 - 85 <5 83 0.2 - 0.2 100
<1 <4 <4 <3 56 <10 PN <5 86 0.2 <8 <4 23
<1 1 <5 <20 <20 <20 8 <5 310 Q0.2 10 <2 <20
<2 <1.1 <4 <6 14 <10 121 17 284 0.2 <l <$ 14
<1 <1 <5 <20 <20 <20 .6l 30 82 0.75 <10 <2 62
<3 <4 <10 <30 20 <10 <60 24 63 0.2 24 119 73
- 4 <5 - <20 -— 57 <5 3 .2 -— Q.2 240
<1 <4 <4 <9 16 <10 65 13 3 0.2 <8 <4 28
<1 <1 <$ <20 <20 <20 57 <5 120 0.2 <10 <2 64
<2 <1.1 <4 <6 10 <10 152 11 106 Q.2 <1 <5 50
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Table 8.—Chemical analyses of total recoverable metals from stream sediment
[Constituents in parts per million; USGS, U.S. Geological Survey;

EPA, U.S. Environmental Pratection Agency])

State, Utah Department of Health;

Silver Creek at

Surface-water sampling April 29, 1987

Silver Creek at

Silver Creek below

Pace Homer Ditch

Bonanza Drive Wyatt Earp Drive Prospector Square below Prospector Square
USGS State EPA USGS State EPA State EPA State EPA
Arsenic 190 180 2,173 220 - 229 300 256 190 159
Barium 470 180 263 510 - 20 37 213 37 77
Cadmium 27 29 43 K] - 3 72 45 2 23
Chromium 100 49 186 80 - 52 31 50 49 44
Copper 330 240 280 390 - 191 360 343 360 23
Iron 30,000 22,000 54,500 37,000 - 30,600 30,000 36,400 25,000 24,500
Lead 5,200 4,500 5,900 6,000 -- 3,910 4,300 5,960 3,600 3,786
Manganese 1,700 1,400 5,020 1,600 - 1,430 1,300 1,570 1,500 1,430
Mercury <4. 2.5 16 <4, - 24 5.% 8.5 7 1.1
Silver 38 21 18 42 - 28 31 3 26 18
Zinc 5,500 4,000 7,390 7,800 - 6,130 9,300 8,320 4,500 4,710
Surface-water sampling on July 9, 1987
Silver Creek at Silver Creek at Silver Creek below Pace-Homer Ditch
Bonanza Drive Wyatt Earp Drive Prospector Square below Prospector Square
USGS State EPA USGS State EPA State EPA State EPA
Arsenic 140 58 514 57 46 25 58 385 220 54
Barium 430 150 682 520 170 93 6.7 % 150 58
Cadmium 32 29 123 23 24 14 83 63 43 14
Chromivm 100 41 115 8l a4 15 19 14 8 8.7
Copper 280 170 1,200 120 69 58 580 400 430 154
Iron 35,000 23,000 86,300 25,000 24,000 13,000 32,000 24,000 22,000 6,370
Lead 4,900 3,200 19,300 1,700 960 670 7,700 5,000 4,600 1,640
Manganese 1,500 1,300 4,090 3,700 2,200 2,050 1,700 1,650 1,100 431
Mercury 6.6 3.6 14 4.4 2.2 1.5 6.5 7.2 16 6.6
Silver 26 15 110 10 5.3 5.9 51 3 36 12
Zinc 6,800 4,500 22,900 4,100 3,300 3,130 15,000 12,800 7,400 2,330
Surface-water sampling on April 13, 1988
Silver Creek at Silver Creek at Silver Creek below Pace-Homer Ditch below
Bonanza Drive Wyatt Earp Drive Prospector Square Prospector Square
State EPA State EPA State EPA State EPA
Arsenic LX) 165 100 22.9 370 78.4 200 143
Barium 200 73.1 140 109 6 164 170 215
Cadmium 15 96.5 14 3.5 140 23.6 3 28.9
Chromium 75.5 14.3 43 24.6 30 31.5 72 59.1
Copper 93 37 63 36.4 1,400 173 440 435
Iron 2,000 23,200 29,000 25,700 30,000 21,000 3,500 30,100
Lead 1,300 5,290 380 164 12,000 2,960 3,100 3,340
Manganese 1,800 1,910 410 24 1,900 1,450 1,300 1,500
Mercury 1.2 3.6 0.4 0.3 3.4 1.8 6.7 12
Silver 6.8 31.6 3 2.7 86 15.4 2 22.8
Zinc 2,100 19,000 720 372 30,000 3,670 4,700 4,890
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_ . Table 9.-—Chemmical analyses of
[°C, degrees Celsius; pS/am, microsiemens per centimeter at 25 °Celsius;
EPA, U.S. Envirormental Protection Agency; mg/L, milligrams per liter;

= r
cific Cal-  Magne- Potas- Chlo- Sul-
con- Alka- Bi- ¢ium, sium, Sodium, sium, ride, fate,

Date  Temper- duct- Report- 1linity, carbo- Carbo- dis-  dis- dis- dis- dis-  dis-
Location of ature, ance, pH, ing- Tab nate  nate solved solved solved solved solved solved
sample field field field agency (mg/t  (mg/L) (mg/L) (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L
(°C)  (US/cm) (units) as CaCO3) as Cd) as Mg)as Na) asK) asCl) as 304)
PS-M4-1s 08-31-87 13.5 3,830 6.8 UsGS 140 -- -- 320 61 270 33 910 260‘
(D-2-4)9bdd-1 State  -- -- - 340 60 260 3 925 250
EPA -- -- - 34 61.7 277 4.03 -- -
11-30-87 10.5 3,530 6.8 USGS
State 137 168 0 340 63 280 3 885 270
EPA -- - -- 359 6.1 310 3.%2 - -
04-11-88 11.0 3,380 6.1 USGS
State 138 169 0 320 55 270 3 889.9 240
EPA 135 -- - 294 51.8 - 3.5 860 260
PS-MW-1d 08-31-87 13.0 1,840 6.8 USGS 90 -- - 220 43 74 2.3 380 240
(D-2-4)9bdd-2 State  -- - - 230 4 77 2 380 2400
EPA -- -- - 220 4.3 721 2% -- -
11-30-87 10.0 2,060 6.7 USGS
State 114 140 0 260 82 88 2 450 270
EPA - -- - 289 2.3 91.1 2.3 -- —l
02-23-88 10.0 2,100 7.4 USGS :
State 113 - - 260 48 88 2 500 250
EPA - -- - 248 47.6 83.6 2.5 -- - '
04-11-88 12.0 2,160 6.6 USGSs 115 -- - 250 51 88 2.3 500 260
State 113 138 0 260 Q9 87 2 534.9 240
EPA 102 - -- 230 4.5 80.2 1.6 437 23
PS-MW-2 09-01-87 14.0 - 1,740 6.7 USGS 108 - - 220 4 58 2.0 370 200
(D-2-4)9aac-2 State  -- -- -- 230 4 53 2 357 210
EPA - - - - 41.8 51.1 1.57 - -
11-30-87 10.0 1,770 6.5 USGS ’
State 121 148 0 230 46 54 2 362 210
EPA -- — -- 255 50.5 61.5 2.04 -- -
02-2488 8.5 1,20 7.2 USGS
State 121 -- - 240 43 50 2 360 200
EPA -- -- - 220 2.1 48 2.2 -- - @
04-1188 125 1,710 6.2 uses 122 -- - 220 43 50 1.9 340 230
State 121 147 0 220 L4 49 2 364.9 210
EPA 112 -- - 210 40.3 8.6 1.4 332 226
PS-M-3 °  09-0387 10.0 1,730 7.0 ISGS 146 -- - 180 35 110 1.9 350 190
(D-2-4)9aab-1 State - -- -- 180 % 110 2 345 180
EPA - - -- 184 3%.9 114 1.63 -- -
12-01-87 10.0 1,630 6.7 USGS
State - 154 188 0 170 X 110 2 300 200
EPA - - -- 186 ¥%.9 134 1.94 - -
02-2488 9.0 1,30 7.0 USGS
State 155 - - 160 1 110 2 310 180
EPA - - - 153 2.5 104 2.3 - -
04-1288 13.5 1,50 6.7 uses 151 - - 170 K 110 1.9 330 170
State 150 184 0 170 K74 110 2 349.9 180
EPA 142 - -- 157 3.3 -- 1.6 292 -
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water from wells and drains
USGS, U.S. Geological Survey; State, State of Utah Department of Health;
1g/L, micrograms per liter; dashes indicate mo data; <, less than]

Alum- Beryl- Cad- (Chro- Manga-
inum, Arsenic, Barium, ium, mium, mium, Cobalt, Copper, Cyan- Iron, Lead, nese, Mercury, Nickel, Silver, Zinc,
dis- dis- dis- dis~ dis- dis- dis- dis- ide, dis- dis- dis- dis- dis- dis- dis-

solved solved solved solved solved solved solved solved Total solved solved solved solved solved solved solved

(uo/L  (g/L  (ug/L (g/L) (uo/t  (ug/L (/L (/L (ug/L  (vo/L (wg/L (uo/L (ug/L (/L (ug/L (/L
as A1) as As) asBa) asBe) as Cd) asCr) as Co) as Cu) as Cn) as Fe) as Pb) as Mn) as Hg) as Ni) asAg) as Zn)

-- <1 120 <0.5 «l <5 <3 <10 -- 120 <10 110 - <10 1 19
<400 <1.1 96 <1 <1 <0 <20 <20 23 <20 <5 9 <0.2 -- <2 2
<100 <6 103 <4 <4 <9 <7 <17 <10 <100 <20 9.1 <0.2 <6 9.2 2.
<400 <l1.1 94 2 — <5 <20 <20 <20 -- <5 Q0 <0.2 <10 2 5]

90 < 109 <2 0.7 <10 <25 <8 <10 57 1.7 9 <0.2 <22 <6 7
<400 <l 100 <1 <1 <5 <20 <20 <20 <20 <5 2 0.3 <10 <2 <20
<100 <2 98 <2 <1.1 <« <6 16 <10 <100 <30 28 <0.2 <11 <5 14

-- <1 110 4.5 «l <5 <3 <10 -- -- <10 460 - 10 <1 12
<400 <1.1 89 1 - <0 <20 <20 <20 79 <5 430 <0.2 -- <2 19
<100 <6 91.6 <4 <4 9 <7 <17 <10 <100 <20 434 <0.2 7 <7 <7
<400 <1.1 70 1 — <5 <20 <20 <20 51 <5 75 <0.2 <10 <2 <20

113 < 79 <2 1.3 <10 <25 18 <10 101 1.6 80 <0.2 <22 <6 8
<20 <1 63 <1 <1 <5 <20 <20 <20 <20 <5 16 <0.2 <10 <2 4
<100 S 60 <4 9.5 9 <9 <12 <1 <100 <2 14 0.2 13 <8 <X

-- 1 74 0.5 << <$ <3 <10 -- 4 <10 9 - <10 <1 5
<400 1.5 65 <1 <1 <5 <0 <20 <20 <20 <5 12 0.3 <10 <2 <20
<100 < -- <2 <1.1 <4 <6 12 <10 138 <3 14 <0.2 <11 15 - 48

- <1 65 <0.5 <« <5 <3 <10 - 63 <10 110 -- <10 <1 X
<400 <l1.1 53 1 1 <30 <20 <20 <0 95 <5 110 <0.2 -- <2 2%
<100 <6 47.1 <4 4 <9 <7 <17 <10 <100 <2 n.7 <0.2 <6 <7 <7
<400 <l1.1 55 <1 - <5 <20 <20 <20 33 <5 K U 0.2 <10 <2 41

90 < 67 <2 0.4 <10 <5 <8 <10 26 1.8 K74 <0.2 <22 <6 2
<00 <1 54 <1 <1 <5 <20 <20 <20 25 <5 o4 <0.2 <10 <2 8
<100 < 51 <4 1 <9 <9 20 <1 <100 2.3 & 0.4 <7 <8 <20

-- 2 61 <0.5 3 <$ <3 <10 -- 6 <10 3 -- <10 1 3
<400 <1 54 <1 <1 <5 <20 <20 <20 <20 <5 <5 2.6 <10 <2 <20
<100 < 54 <2 <1.1 <4 <6 11 <10 100 <3 7.3 <0.2 <11 <5 <7

-- <1 110 <0.5 <« <5 <3 <10 -- 14 <10 6 -~ <10 <1 6
<400 «l1.1 100 <1 <1 <0 <20 <20 <20 <20 <5 8 <0.2 -- <2 <15
<100 < 101 <4 <4 <9 <7 27.8 <10 <100 <20 8.8 <0.2 <6 <7 <7
<400 1.1 70 1 — <5 <20 <20 <20 <20 <5 6 <0.2 <10 <2 <0

<90 < 86 <@ 0.2 <10 <25 <8 <10 100 2.5 5 <0.2 <22 <6 16
<00 < 71 <1 <1 <5 <0 <20 <20 27 <5 7 <0.2 <10 <2 V4
<100 < 63 <4 9.5 9 <9 <12 <1 <100 3.2 | 0.4 <7 <8 <X

-- < 86 <0.5 «1 <5 <3 <10 -~ 140 <10 13 -- <10 <1 12
<400 <l1.1 76 <1 <1 <5 <20 <20 <20 <20 <5 13 <0.2 <10 <2 2%
<100 < 70 <2 <1.1 4.5 <6 34 <10 <100 <3 7.8 <0.2 <11 <5 9

T21



Table 9.-—-(hewical analyses of

Spe-
cific Cal-  Magne- Potas- Chlo- Sul-
con- Alka- Bi- cium, sium, Sodium, sium, ride, fate,r
Date Temper-  duct- Report-  linity, carbo- Carbo- dis- dis- dis- dis- dis- dis-
Location of ature, ance, pH, ing- lab nate  nate solved solved solved solved solved solved
sawple field field field agency (mg/L  (mg/L) (mg/L) (mg/L (mg/L (mg/L (mg/L  (mg/L  (mg/L
(°C)  (WS/am) (units) sCaCO3) .as (@) asMg) as Na) asK) asCl) asSQ,)
PS-MW-4 09-01-87 13.0 1,490 6.4 USGS 87 - - 220 3B 42 6.7 140 540
(D-2-4)0adc-1 State - - - 220 K] 53 7 132 5
EPA - - - 226 n.1 54.9 8.1 -
12-01-87 11.0 1,540 6.9 USGS '
State 104 128 0 240 K+ 51 6 130
EPA - - - 262 47.8 62.6 6.93 -
02-24-88 10,5 1,710 7.3 USGS
State 97 - - 20 4 80 7 262 45)
EPA - - - 220 3.2 71.4 6.6 - ;
04-12-88 12,0 1,380 6.2 USGS 60 - -- 200 K 47 7.2 150 4
State 60 74 0 190 k¢l 52 7 153 470
EPA 55 - - 177 0.7 50.9 5.3 145 -
PS-MW-5 09-01-87 14.5 1,350 6.5 USGS 54 - - 190 A 56 4,2 130 500
(D-2-4)10bab-1 State  -- - -- 200 kY 54 4 125 500
EPA - -- - 206 3.2 57.1 5.5  -- -
12-01-87 1.0 1,30 6.7 USGS 80 - - 190 k¢ 49 33 110 460
State 80 98 0 190 A 48 3 105 470,
EPA - - - 180 4.8 55.2 3.9 - -
02-24-88 11.5 1,250 6.9 USGS 104 - - 190 3B K] - 88 490
State 104 - - 210 k7 40 2 90 500
EPA - - -- 19 3%.5 40.8 2.3 - -
04-12-88 12.0 1,300 6.2 USGS 63 -— - 220 43 49 3.8 130 470
: State 63 77 0 180 K74 50 4 130 460
EPA 58 - - 165 2.3 46 2.5 125 484
PS-MwW-5d 02-25-88 12.0 775 7.5 USGS 114 - - 110 v} 16 1.7 33 260
(D-2-4)10bcb-2 State 114 - - 110 ./ 16 2 3.9 250
EPA - - - 108 2.9 15 1.4 - -
04-12-88 12.0 775 7.1 S6S 115 - - 110 27 16 1.2 33 260
. State 115 141 0 110 2% 15 1 - 31.9 240
EPA 108 - - N8 24 14.2 0.7 36 258
PS-MW-6 09-02-87 16.0 1,520 6.5 USGS 55 - - 230 k¢l 44 4.4 130 550
(0-2-4)10bbc-1 State - -- - 240 k<] 42 5 132 50 @
EPA -- - - 247 K7} 46 548 - -
12-01-87 11.0 1,470 6.9 USGS 55 - - 230 K74 42 4.3 140 54).
State 57 70 0 240 K74 40 4 130 540
EPA - - - 236 3.2 43.8 4.3 - -—
02-24-88 11.0 1,30 . 6.5 USGS 55 - - 210 2 38 4.3 130 490
State 56 - - 220 ] 38 4 127 500
EPA - - - 198 27.3 338 -- -- -
04-12-88 14.0 1,370 6.3 USGS 56 - - 220 K74 41 4.3 130 540
State 55 67 0 230 30 40 4 138 5%
EPA 50 - - 208 2.5 38.5 2.9 112 -
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water from wells and drains—Continued

Alum- Beryl- Cad- (Chro- Manga-
inum, Arsenic, Barium, ium,  mium, mium, Cobalt, Copper, Cyan- Iron, Lead, nese, Mercury, Nickel, Silver, Zinc,
dis- dis- dis- dis- dis- dis- dis-  dis- ide,  dis- dis- dis- dis-  dis- dis-  dis-

solved solved solved solved solved solved solved solved Total solved solved solved solved solved solved solved
(wa/L  (g/L /L (wo/L) (g/L  (g/t o/t (wg/L  (wo/L  (ug/L (wo/L  (vo/L  (ug/L (/L (ug/L (ug/L
as Al) as As) as Ba) asBe) as Cd) as Cr) as Co) as Cu) as Cn) as Fe) as Pb) as Mn) as Hg) as Ni) as Ag) as In)

- a4 - 38 <5

5 <5 <3 <10 -- 23 <10 300 -- <10 <1 1,800
<400 <14 27 <1 6 <0 <20 <0 <20 290 <5 300 <0.2 -- <2 1,700
<100 < 40 <4 6.4 <9 <7 <17 <10 <100 <2 317 <0.2 <6 <7 1,940
<400 <1.1 40 2 3 <5 <20 <20 <20 120 <5 1,800 <0.2 <10 <2 640
<90 < 47 <2 3.2 <10 <25 <8 <10 145 3.1 2,2% <0.2 <22 <6 79
<200 1 43 <1 2 <5 <0 <20 <20 91 <5 2,700 <0.2 10 <2 400
<100 < <45 4 4.5 9 <9 26 <1 259 <2 2,790 <0.2 9.5 <8 361
-- <1 60 <0.5 9 <5 <3 <10 - 3 <10 46 -- <10 <1 2,300
<100 <l.1 22 <1 8 <5 <20 <20 <20 <20 <5 46 <0.2 <10 <2 2,400
<100 < 20 <2 5.5 «4 <6 12 18 <100 <3 4 <0.2 <11 <5 2,290
-- <1 51 <0.5 6 <5 -<3 <10 - 3 <10 120 -- 10 <1 2,300
<400 1.2 38 <1 - <X <20 <20 <20 380 <5 120 <0.2 -- <2 2,100
<100 < 42.5 <4 7.1 9 <7 <17 <10 <100 <2 126 <0.2 12.4 <7 2,460
-- 1 50 <0.5 3 <5 <3 10 -- 29 <10 260 -- <10 1 880
<400 <1.1 45 1 — <5 <20 <20 <20 86 <5 260 0.2 <10 <2 930
<90 < 49 <2 3.1 <10 <25 <8 <10 V4 2.7 276 <0.2 <22 <6 899
-- <1 38 <0.5 3 <5 <3 <10 - 150 <10 120 - <10 <1 1
<00 < 3 <1 <1 <5 <0 <0 <20 20 <5 100 <0.2 <10 <2 97
<100 < <45 <4 4.5 9 <9 <12 <1 <100 3 487 0.2 <7 <8 <20
- <1 62 <0.5 2 <5 <3 <10 - 4 <10 2 - <10 <1 —
<400 <l.1 32 <1 - <5 <0 <20 <20 <20 <5 4 <0.2 <10 <2 1,90
<100 < 29 <2 3.6 5.2 <6 12 16 121 <3 47 <0.2 13 <5 1,780
-- <1 89 <0.5 2 <5 <3 <10 -- 14 <10 500 - <10 <1 19
460 <« 82 <1 <1 <5 <20 <20 <20 260 <5 470 <0.2 <10 <2 2]
<100 < <45 <4 4.5 9 <9 <12 <1 <100 10 107 0.4 <7 <8 74
-- 2 73 <0.5 <« <5 3 <10 -- 3 <10 8 - <10 <1 6
<400 <1.1 67 <1 <1 <5 <20 <20 <20 <20 <5 8 <0.2 <10 <2 <20
<100 < 61 = <2 <l.1 4 <6 14 <10 <100 <3 & <0.2 <11 <5 .
-- <1 38 0.5 6 <5 <3 <10 - 14 <10 440 - <10 <1 1,100
<400 <1.1 25 <1 - <30 <20 <20 <0 160 -~ <5 440 <0.2 -- <2 1,100
136 < 40 <4 59 9 <7 <17 <10 136 <2 4% <0.2 <6 <7 1,210
-- 1 27 <0.5 7 < <3 <10 -- 51 <10 270 - <10 <1 1,200
<400 <l.1 22 <1 -_ <5 <20 <20 <20 -- <5 280 <0.2 <10 <2 1,400
<90 < 23 <2 5.8 <10 <25 <8 <10 89 2.0 287 <0.2 <22 <6 1,300
-- 2 34 <0.5 7 <5 <3 <10 -- 9 <10 & -- <10 1 1,10
<00 <« 26 <1 6 < <20 <20 <20 <20 <5 8 0.2 <10 <2 1,10
<100 < <45 <4 54 9 <9 14 <1 <100 2.6 4] 0.3 <7 <8 1,060
-- <1 K} 0.5 8 ] <3 <10 -- 6 <10 - -- <10 <1 1,500
<400 <1.1 22 <1 8 <$ <20 <20 <20 <20 <5 57 <0.2 <10 <2 1,600
<100 < 20 <2 <6.5 5.1 <6 18 <10 <100 <3 63 <0.2 <11 <5 1,540
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Table 9.--(hemical analyses of .

Spe-
cific Cal-  Magne- Potas- Chlo- Sul-
con- Alka- Bi- cium, sium, Sodium, sium, ride, fater
Date  Temper- duct- Report- 1inity, carbo- Carbo- dis-  dis- dis- dis- dis-  dis-
Location of ature, ance, pH, ing- lab nate  nate solved solved solved solved solved solved
sawle field field field agency  (mg/L ~ (mg/L) (mg/L) (mg/L (mg/L  (ma/L  (mg/L  (mg/L  (mg/L
(°C)  @S/am) (units) as Ca(:03) as Ca) asMg)as Na) asK) asCl) as 504)
PS-MW-7 09-02-87 16.0 1,570 6.4 USGS 47 - - 250 K¢ 42 5.7 110 660 @
(D-2-4) 10bba-1 State  -- - - 260 3 52 6 110
EPA -- -- - 269 3.2 53.1 7.05 -
12-01-87 10.0 1,530 6.4 USGS 49 - - 240 X 41 5.4 110 60
State 59 72 0 260 kil 51 6 110
EPA - - - 225 2.2 50.3 5.34 -
02-25-88 6.5 1,310 6.2 USGS 50 -— - 220 ) 42 2.5 120 580
State 56 - - 200 .} 51 5 120 590
EPA -- - -- 220 27.4 46.6 5.1 -- ]
04-12-88 12.5 1,40 6.0 USGS 59 - - 20 K §] 42 5.5 120 61
State 58 71 0 20 2 49 5 120 580
EPA - - - 216 27.2 47.2 3.5 112 —
PS-M-7d 02-25-88 8.0 355 7.5 USGS 121 - - 413 11 11 1.1 12 4
(D-2-4)10bba-2 State 119 - - 8 12 12 1 12 49
EPA - - -- 4. 1 10.3 <0.5 - -
04-1283  13.5 39 7.4 USGS 123 - - 4 12 11 0.9 12 ﬂ
State 123 150 0 43 11 11 <1 12.3
EPA 115 -- -- 37. 10 9.4 0.5 - 3
PS-MW-8 09-01-87 18.5 1,470 6.8 USGS 52 -- - 220 kil 49 6.2 160 49
(D-2-4)9aac-3 State  -- - - 220 K74 48 7 155 490
EPA -- - - 228 3.2 488 7.9 - -
12-01-87 11.0 1,310 6.6 USGS 55 - -- 190 27 42 5 140 440
- State 57 70 0 20 % 6 132 430'
£EPA - - - 203 0.3 49.9 6.16 - -
02-2488 10.0 1,230 7.0 USGS 57 - - 180 i} 30 5.5 140 40
State 59 - - 190 2] 39 6 135 410
EPA - - -- 183 2.1 37.4 5.8 - -
04-1288 15.0 1,410 6.3 USGS 56 - - 220 k| 49 7 160 520
) State 56 68 0 20 K1) 49 6 - m 52
A 50 - — 279 429 48 170 512'
PS-MW-9 09-0287 15.0 1,450 7.2 UGS 213 - - 190 K4 57 2.6 130 340
(D-2-4) 10bab-1 State - - - 200 » 64 3 147 30 ®
EPA - - - 206 .8 68.1 2.65 - -—l
12-02-87 13.0 1,350 6.7 uses 130 - -- 190 31 63 2.6 150 30
State 218 266 0 210 3 60 3 135 340
EPA - -- - 164 2.8 48.7 2.19 -- -
02=2588 8.0 1,20 7.1 USGS l
State 196 - -_— 170 K {) 50 2 170 270
EPA - - - 173 2.1 47.4 1.9 - -
04-13-88 11.0 1,00 7.2 ws6Ss 213 - -- 210 3 64 2.3 220 390'
State 212 259 0 220 37 66 2 221.5 330
EPA 195 - - 200 3.6 59 1.6 207 -
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water fram wells and drains—Continued

Alum- Beryl- Cad- Chro- Manga-
inum, Arsenic, Barium, ium, mium, mium, Cobalt, Copper, Cyan- Iron, Lead, nese, Mercury, Nickel, Silver, Zinc,
dis- dis- dis- dis- dis- dis- dis-  dis- ide, dis- dis- dis- dis- dis- . dis- dis-

solved solved solved solved solved solved solved solved Total solved solved solved solved solved solved solved

(/L o/t o/t (uo/L) (ug/L  (o/L  (wg/L  (wg/L  (vg/L  (wg/L  (ug/L  (wg/L  (uo/L (/L (/L (ug/L
as Al) as As) asBa) asBe) as Cd) as Cr) as Co) as Cu) as Cn) as Fe) as Pb) as Mn) as Hg) as Ni) asAg) as Zn)

- <1 29 <0.5 8 <5 <3 <10 -- 45 <10 250 -- 10 <1 2,000
<400 <1.5 21 <1 15 <0 <20 <20 <20 <20 <5 240 <0.2 -= <2 2,000
<100 <6 40 <4 8.1 9 <7 <17 <10 <100 <2 248 <0.2 10,2 <7 2,200

- 2 26 <0.5 8 <5 <3 <10 -- 22 <10 B -- 10 <1 2,100
<400 <1.1 <20 2 8 <5 <20 <20 <20 44 <5 68.0 0.2 15.0 <2 2,400

429 2.1 22 <2 9.8 <10 <25 <8 <10 442 4.0 70 <0.2 <22 <6 2,150

-- <1 22 <0.5 9 <5 <3 <10 -- 7 <10 24 - 10 <1 2,100
<00 < 16 <1 8 <5 <20 <20 <20 130 <5 2 8.3 15 < 2,10

150 < 88 <4 - <9 <9 14 <1 151 12 3 0.4 7.7 <8 2,180

-- 2 23 <0.5 7 <5 <3 <10 -- 6 <10 7 - <10 <1 2,10
<400 <1.1 14 <1 <1 <5 <20 <20 <20 <20 <5 11 <0.2 <10 < 2,10
<100 < 18 <2 5.5 «4 <6 14 <10 <100 <3 14 <0.2 <11 <5 2,03

-- 2 43 <0.5 2 <5 <3 <10 -- 36 <10 170 -- <10 3 6
<200 <« 35 <1 <1 < <20 <20 <20 65 <5 160 <0.2 <10 <2 4
<100 < <45 <4 1.5 9 <9 <12 <1 <100 3.4 162 <0.2 <7 <8 <20

- 3 53 <0.5 3 <5 <3 <10 -- 29 <10 430 - <10 <1 3
<400 <l.1 46 <1 <1 <5 <20 <20 <20 26 <5 42 0.2 <10 <2 <
<100 < 39 <2 <1.1 «4 <6 <9 <10 <100 5.4 383 <0.2 <11 <5 8.

-- 1 2 <0.5 2 <5 <3 <10 -- 36 <10 4 -- <10 <1 2,900
<400 <1.1 23 <1 V) <30 <20 <20 <20 <20 <5 420 <0.2 -- <2 2,80
<100 40 <4 79 <7 <17 <10 <100 <2 441 <0.2 8.0 <7 3,210

-- 1 22 <0.5 15 <5 <3 10 - 11 <10 430 -- 10 <1 2,600
<400 .1 21 <1 12 <5 <20 <20 <0 20 <5 430 0.25 10.0 <2 2,700

<80 3.8 24 <2 16 15 <25 <8 <10 21 9.3 472 <0.2 <22 <6 2,890

-~ < 24 <0.5 16 <5 <3 <10 -- 9 <10 110 - 10 <1 2,100
200 <« 17 <1 14 14 <20 <20 <20 22 <5 110 <0.2 <10 <2 2,100
<100 S <45 <4 - 9 <9 19 <1 <100 2.9 114 0.3 <7 | 2,160

-- <1 29 <05 2 S <3 <10 -- 77 <10 120 -- <10 <1 3,000
<400 «<1.1 22 <1 2 <5 <20 <20 <20 <20 <5 120 <0.2 <10 <2 2,90
<100 < 20 <2 2 <4 <6 15 14 <100 <3 115 <0.2 <11 6.7 2,780

- 5 54 <0.5 «l <$ <3 <10 -- 230 <10 1,600 - <10 <1 10
<400 6.5 53 <1 <1 <X <20 <29 <0 50 <5 1,200 0.2 - <2 <15
<100 <6 57.4 <4 4 < <7 <17 <10 <100 <20 1,290 0.2 <6 <7 7.

-- 5 68 <0.5 «l <5 <3 <10 - 65 <10 1,300 -- <10 <10 7
<400 5.0 50 <1 <5 <5 <20 <20 <20 26 <5 1,500 0.2 <10 <2 <20

123 3.4 43 <2 0.2 <10 <25 <8 <10 476 7.4 1,40 <0.2 <22 <6 16
<200 2 35 <1 <1 <5 <20 <20 <20 610 <5 850 -~ 0.3 <10 <2 51
<100 < <45 <4 - <9 <9 <12 <1 595 6.3 8 0.3 <7 <8 <20

-- 4 52 <0.5 2 <$ <3 <10 -- 950 <10 1,200 - <10 1 6
<400 2.5 43 <1 <1 <$ <20 <20 <0 950 <5 1,100 <0.2 <10 <2 <0
<100 2.4 40 <2 <1.1 «4 <6 23 <10 918 <3 1,100 <0.2 <11 <5 16

T25



Table 9.—Chemical analyses of l

Spe-
cific Cal- Magne- Potas- Chlo- Sul-
con- Alka- Bi- cium, sium, Sodium, sium, ride, fate, '
Date  Temper- duct- Report- linity, carbo- Carbo- dis-  dis- dis-  dis- dis-  dis-
Location of ature, ance, . ing- Tab nate nate solved solved solved solved solved solved
sample field field field agency (mg/L  (mg/L) (mg/L) (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L
(°C)  (S/am) (units) as CaC03) as Ca) asMg) as Na) asK) as(Cl) as 504)
PS-M-10 09-0387 14.0 1,120 7.3 56S 230 -- -- 1490 k3 46 2.7 90 20 &
{D-2-4)3dcd-1 State  -- - - 10 k ;] 45 3 92.4 2%
EPA - - - 140 %.3 46.9 3.13 - -
12-02-87 10.0 %5 7.1 G 222 - -- 130 37 38 1.9 100 190
State 223 272 0 130 K ¢] 4 2 83.9 84
T\ = - 3B ®BS 409 1.5  — -l
02-26-88 8.0 940 7.2 USGS
State 203 - -- 120 35 35 2 101 160
EPA - - - 113 .8 3.8 1.2 - - '
04-138 7.0 1,130 7.2 useSs 29 - -- 1%0 4 43 2.2 110 260
State 227 277 0 190 4] 43 2 115 250
EPA 215 - - 141 3.8 40.9 1.3 95 251
PS-Mw-11 09-03-87 1.5 1,920 6.7 USG5 264 - 0 5 4 2.1 160 szol
{D-2-4)3ccd-1 State  -- - - 30 2] 42 2 155 500
EPA - - - 30 8.8 446 1.8 -- -
12-02-87 10.0 1,370 6.8 USGS l
State 200 244 0 220 K-} 35 2 170 30
EPA - - - 204 8.1 343 1.93 -- -
02-26-88 7.0 1,260 6.5 USGS
State 170 - - 92 24 16 1 38.9 130
EPA - - - 88.8 2.8 14.7 1.2 - -
04-14-88 9.0 1,20 6.5 USGS 172 - -- 180 3 28 1.5 180 250
State 170 208 0 190 k% 28 2 187.5 240
EPA 160 - - 165 3.2 24.2 0.5 167 284
PS-MW-11d 02-26-88 9.0 648 7.6 USGS 166 - -- 95 24 16 1.6 38 130
(D-2-4)3cdc-1 State 170 -- - 92 24 16 1 38.9 130
EPA - - - 8.8 22.8 14.7 1.2 - -_
04-14-88 8.5 682 9.0 US6eS 171 - - 91 24 16 1.3 38 140
State 170 208 00 2] 24 16 1 39 130
EPA - - - 81 2.9 13.9 <0.5 35 122
PS-MW-12 08-31-87 13.0 25 7.8 USGS 92 - - 68 18 12 1.1 40 8
(D~-2-4)9acc-1 State - - -- 67 18 12 1 37.5 Bz @
EPA - - - 64.8 17.6 11.5 <0.5 - - '
11-30-87 9.0 530 6.9 USGS
State 119 146 0 72 2 10 <1 96.9 190
EPA - - - 74.2 2.3 11 1.11 - -
02-2388 8.5 555 7.6 USGS l
State 117 - - 73 19 10 1 37 9
EPA - - -- 67.5 18.1 9.4 1 - -
04-11-88 13.0 580 6.8 USGS - 119 - - 74 2 10 1 38 96'
State 119 145 0 70 2 10 <1 9.5 90
EPA 110 - - 6.8 18.2: 9.3 0.5 40 -
r
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water from wells and drains—Continued

Alum- Beryl- Cad- (Chro- Manga-
inum, Arsenic, Barium, ium,  mium, mium, Cobalt, Copper, Cyan- Iron, Lead, nese, Mercury, Nickel, Silver, Zinc,
dis- dis- dis- dis- dis- dis- dis- dis- ide, dis- dis-  dis- dis- dis- dis- dis-
solved solved solved solved solved solved solved solved Total solved solved solved solved sSolved solved solved
wo/L  (uo/L o/t (uo/t) o/t (uo/L o/t (ug/L (ug/L (ug/L  (ug/L  (uwo/L (/L (/L (o/L (ug/L
as A1) as As) as Ba) asBe) as Cd) asCr) as Co) as Cu) as Cn) as Fe) as Pb) as M) as Hg) as Ni) asAg) as Zn)
- <1 110 <0.5 7 <5 <3 <10 - 6 40 1,100 - <10 <1 1,900
<400 28 110 - <1 7 <30 <20 <20 <20 <20 30 1,100 <0.2 - <2 1,80
<100 23.2 110 <4 8.6 <9 <7 18.5 <10 <100 43.4 1,10 <0.2 <6 9.7 1,950
-— 11 93 <0.5 3 <5 <3 <10 -- 6 20 430 - <10 <1 650
<400 13 91 <1 3 <5 <20 <20 <0 21 15 420 0.2 <10 <2 680
<90 1 94 <2 3.8 <10 <25 <8 <10 28 22 442 0.52 <22 <6 697
<200 1 75 <1 2 <5 <20 <20 <20 28 15 30 14.9 <10 <2 610
<100 9 88 <4 89 <9 <9 22 <1 <100 20 3% 0.2 <7 <8 614
- 10 100 0.5 6 <5 <3 <10 -- 19 Kt} 1,300 - <10 <1 1,900
<400 14 91 <1 7 <5 <20 <20 <20 <20 20 1,200 0.2 <10 < 1,800
<100 9.6 88 <2 5 4.1 <6 22 <10 114 31 1,220 <0.2 <11 <5 1,90
- <1 81 <0.5 <« <5 6 <10 -- 28 <10 550 - <10 <1 13
<400 1.5 68 <1 3 <X <20 <20 <20 320 <5 570 <0.2 - <2 18.0
<100 <6 67.4 <4 4 <9 <7 <17 <10 <100 <2 577 <0.2 <6 <7 9.9
<400 <1.1 37 <1 <1 <$ <20 20 <20 <20 <5 240 0.37 <10 <2 <20
1,000 < 42 <2 0.9 <10 <25 <8 <10 - 5 320 0.2 <22 <6 31
0 <« 29 <1 <1 <5 <0 23 <20 120 <5 140 <0.2 <10 <2 4]
<100 <3 <45 <4 1.2 <9 <9 <13 11 115 2.9 141 0.4 <7 <8 <20
- <1 3 <0.5 < <$ <3 <10 - 3 <10 10 - <10 <1 1
<400 <1 25 <1 <« <5 <20 <20 <20 <20 <5 120 <0.2 <10 <2 <20
<100 < - <2 <1.1 <4 <6 25 <10 <100 <3 118 <0.2 <11 <5 K]
- 2 59 <0.5 2 <5 <3 <10 - 8 <10 500 - <10 <1 6
<200 <« 52 <1 <1 <5 <20 <20 <20 - <5 480 <0.2 <10 <2 B
<100 < 48 <4 1.5 <9 <9 <12 <1 <100 11 a2 0.2 <7 <8 <20
- 2 60 <0.5 <« <5 <3 <10 - 3 <10 260 - <10 <1 3
<400 <1 51 <1 <1 <5 <20 <20 20 <20 <5 250 <0.2 <10 <2 <X
<100 2.6 56 <2 <i.1 <4 <6 29 <10 118 3.1 244 <0.2 <11 <5 13
- 1 65 <0.5 « <$ <3 <10 -- 10 <10 K *) - <10 <1 3
<400 <1.1 52 <1 1 <X <20 <20 <20 - <5 3 <0.2 - <2 40
135 5 52.6 <4 <4 9 <7 <17 <10 <100 2.75 .4 <0.2 <6 7.6 <7
<400 5 60 <1 4 <5 <20 <0 <20 <20 <5 8 0.3 <10 <2 <20
90 < 66 <2 0.2 <10 <25 <8 <10 23 1.3 8 0.2 <22 <6 17
<200 2 59 <1 1 <5 <20 <20 <20 28 <5 <5 <0.2 <10 <2 7
<100 < 53 <4 Q.5 <9 <9 12 <1l <100 - <8 <0.2 <7 <8 <2
- 2 70 <05 5 <5 <3 <10 - 3 <10 1 - <10 <1 3
<400 <1 60 <1 <1 <5 <20 <20 <20 <20 <5 <5 <0.2 <10 <2 <20
<100 2.7 57 <2 <1.1 <4 <6 10 <10 - 6.5 <7 <0.2 <11 <5 <7
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Table 9.-——Chemical analyses of

Spe-
cific Cal-  Magne- Potas- Chlo- Sul-
con- Alka- Bi- cium, sium, Sodium, sium, ride, fate.r
’ Date  Temper-  duct- Report- Tinity, carbo- Carbo- dis-  dis- dis-  dis- dis-  dis-
Location of ature, ance, pH, ing- lab nate  nate solved solved solved solved solved solved
-~ sample field field field agency (mg/L  (mg/L) (mg/L) (mg/L (mg/L (mg/L (mg/L  (mg/L  (mg/L
(°C)  (WS/am) (units) as CaCO3) as Ca) asMg)as M) asK) asCl) as 504)l
PS-0R-1 09-02-87 15.0 1,610 6.6 USGS 96 - - 2490 k.| 31 4.8 150 560 @
(D-2-4)3cdd State  -- -- - 250 k) 53 5 150 550
EPA - - - 263 35.5 559 5.9 - -
12-02-87 10.0 1,570 6.4 UGS 104 - - - — -- 4,6 160 520
State 104 128 0 240 2 51 4 156 500
EPA - - - 208 2.5 44.2 4.8 -- -
02-22-88 8.0 1,470 6.5 uses 114 - - 200 X 64 4.3 190 410
State 114 - - 210 X V] 73 4 190 400
EPA - - - 197 2.7 66.3 4 - —-l
04-13-88 8.0 1,500 6.4 USGS 91 - - 240 ] 4] 4,5 170 520
State 91 111 0 250 33 52 4 172.5 510
EPA 80 - - 215 R.6 47.3 3.4 197 522
PS-DR-2 09-02-87 16.0 1,070 6.8 USGS 94 - -- 150 ] 15 2.2 39 30
(D-2-4)3cdd State  -- - - 150 K] 14 2 40.0 30
EPA -- - - 159 3.5 146  2.07 -- -
12-02-87 85 1,530 6.8 USGS l
State 313 382 0 240 47 44 3 172 270
EPA - - - 226 47.4 43.3 2.94 -- -
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water fram wells and drains—Continued

Alum- . Beryl- Cad- (Chro- : Manga-
inum, Arsenic, Barium, ium, mium, mium, Cobalt, Copper, Cyan- Iron, Lead, nese, Mercury, Nickel, Silver, Zinc,
dis- dis- dis- dis- dis- dis- dis- dis- ide, dis- dis- dis- dis- dis- dis- dis-

solved solved solved solved solved solved solved solved Total solved solved solved solved solved solved solved
, wo/L o (/b g/L (ug/l) (ug/L (ug/L (ua/t (wg/b (ug/L (a/L (ug/L (ug/L (uo/L (/b (wo/L  (ug/L
as Al) as As) asBa) asBe) as Cd) as Cr) as Co) as Qu) as Cn) as Fe) as Pb) as Mn) as Hg) as Ni) as Ag) as Zn)

-- 1 33 <0.5 18 <5 <3 <10 -— 740 <10 1,000 -- <10 <1 3,600
<400 13.5 25 1 x <X <20 <20 <20 860 <5 980 <0.2 -- <2 3,50
<100 7.59 40 <4 8.6 <9 <7 18.5 <10 750 <2 1,050 <0.2 <6 <7 3,90

- 5 - - - - - - - - - - - - - -
<400 5.5 21 <1 15 <5 <20 <20 20 290 <5 630 <0.2 10 < 2,70

94 3.9 20 <2 27 <10 <25 <8 <10 301 7 574 0.2 <22 <6 2,460

- 7 27 <0.5 1 <5 <3 <10 - 470 <10 890 -- <10 <1 2,000
<200 7 22 <1 8 <5 <20 <0 <0 . 480 <5 840 <0.2 <10 <2 1,900
<100 5.2 <45 4 24 <9 <9 16 <1 491 11 875 0.3 <7 <8 2,05

-- 2 27 <0.5 19 <5 <3 <10 - 120 <10 560 - <10 <1 3,000
<400 <1 18 <1 19 <5 <20 <20 <0 120 <5 530 <0.2 <10 <2 2,800
<100 < 16 <2 12 5 <6 19 <10 287 4.4 531 <0.2 <11 <5 2,860

- 10 56 0.5 1 <5 <3 <10 -- 1,800 <10 560 -- <10 <2 130
<400 4.5 50 2 - <3 <20 <20 <0 -- <5 560 <0.2 -- <2 450
<100 < 49.9 <4 4 <9 <7 17.5 <10 1,860 <2 575 <0.2 <6 8.7 116
<400 7.5 69 <1 1 <5 <20 <20 <20 6,100 <5 2,000 <0.2 <10 <2 240

90 7.8 81 <2 1.5 <10 25 < <10 6,510 5.1 2,190 0.2 <22 <6 245
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Table 10.—Chemical analyses of total recoverable metals fram tailings
[Constituents in parts per million; USGS, U.S. Geological Survey;
State, Utah Department of Health; >, greater than)

Location: PS-MW-3 PS-MW-5 PS-MW-5
Tailings
Interval: 1.0-2.0 £t 1.0-1.5 ft 4.5-5.5 ft
State State State
Arsenic 380 410 480
Barium 210 94 57
Cadmium 190 83 88
Chramium 57 36 31
Copper 710 680 570
Iron 22,000 20,000 17,000
Lead 13,000 6,800 9,300
Manganese 2,000 2,100 2,400
Mercury - 3.7 4.5 4.3
Silver 67 52 57
Zinc 23,000 16,000 17,000
Location: PS-MWN-5 PS-MW-5 PS-MW-9
Tailings
Interval: 5.5-7.0 ft 7.5-9.0 ft 1.5-2.0 £t
UsGS State State UsGS State
Arsenic 470 380 400 390 460
Barium 290 59 120 300 14
Cadmium 77 92 82 60 220
Chromium 53 32 33 55 35
Copper 840 540 660 9 490
Iron - 22,000 16,000 32,000 >72,000
Lead 9,400 7,000 7,700 6,700 8,500
Manganese 2,300 1,900 2,100 2,100 2,000
Mercury 13 2.3 3.8 - 0.8
Silver 68 59 55 50 59
Zinc 18,000 15,000 15,000 13,000 31,000
T30
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Table 10.—Chemical analyses of total recoverable metals

fram tailings—Continued

Location: PS-MW-9 PS-MW-9
Tailings
Interval: 2.4-3.0 ft 3.0-4.0 ft
UsGS State USsGS State
Arsenic 500 530 450 430
Barium 39 18 27 66
Cadmium 110 130 180 77
Chromium 42 29 39 33
Copper 23 730 29 630
Iron 100,000 >76,000 120,000 34,000
Lead 8,700 9,400 9,800 8,300
Manganese 2,100 1,800 1,900 1,900
Mercury - 3.0 — 4.5
Silver 55 53 65 50
Zinc 23,000 19,000 34,000 13,000
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TABLE 11
STATISTICAL EVALUATION
ROUND I - ARSENIC
ALL CONCENTRATIONS ARE EXPRESSED AS Ug/]

UPGRADIENT WELLS USGS
USGS State EPA Detection Limit Used as Such
MW1S <1 <1.1 <6 T* = 1.000
MW1D <] <1.1 <6 Tc = 1.86
MW12 <] <1.12 <6 Not Significant
DOWNGRADIENT WELLS Detection Limit = 1/2
USGS State EPA T* = 1.000
MwW2 <] <1.1 <6 Tc = 1.86
MW3 <1 <1.1 <6 Not Significant
MW4 <] <1.1 <6
MWS <1 1.2 <6 STATE
MW6 <1 <1.2 <6 Detection Limit Used as Such
MW7 <] <1.5 <b ©T* = 1.1966
MW8 <] <1.1 <6 Tc = 1.8601
MW9 5 6.5 <6 Not Significant
MW11 <] 1.5 <6
Detection Limit = 1/2
T* = 1.3289
Tc = 1.8600

Not Significant

EPA
Detection Limit Used as Such
No Data Variability - Not

Significant

Detection Limit = 1/2
No Data Variability
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ROUND I - CADMIUM
ALL CONCENTRATIONS ARE EXPRESSED AS Ug/1

UPGRADIENT WELLS USGS
USGS State EPA Detection Limit Used as Such
MW1S <] <] <4 T* = 2.1838
MW1D <] *19 <4 Tc = 1.8600
MW12 <1 1 ' <4 Significant
OOWNGRADIENT WELLS fetection Limit = 1/2
USGS State EPA T* = 2.2521
MW2 <1 1 <4 Tc = 1.8600
MW3 <1 <] <4 Significant
MW4 5 6 6.4
MW5 6 *39 7.1 STATE
MW6 6 *355. 5.9 Not Enough Data to Do the
M7 8 15 8.1 Statistical Calculations
MW8 20 29 17.9
MW9 <1 <] <4 EPA
MW11 <1 3 <4 Detection Limit Used as Such
T* = 1.9093
Tc = 1.8600
Significant

Detection Limit = 1/2
T* = 2.2957
Tc = 1.8600
Significant
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ROUND I - CHROMIUM
ALL CONCENTRATIONS ARE EXPRESSED AS Ug/1

UPGRADIENT WELLS USGS
UsGs State EPA Detection Limit Used as Such
MW1S <5 <30 <9 No Data Variability
MW1D <5 <30 <9 Not significant
MW12 <5 <30 <9
DOWNGRADIENT WELLS Detection Limit = 1/2
USGS State EPA No Data Variability
MWe <5 <30 <9 Not significant
MW3 <5 <30 <9
MW4 <5 <30 <9
MW5 <5 <30 <9 STATE
MW6 <5 <30 <9 Detection Limit Used as Such
MW7 <5 <30 <9 No Data Variability
MW8 <5 <30 <9 Not significant
MW9 <5 <30 <9
MW11 <5 <30 <9

Detection Limit = 1/2
No Data Variability
Not significant

EPA
Detection Limit Used as Such
No Data Variability
Not significant

Detection Limit = 1/2
No Data Variability
Not significant
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UPGRADIENT WELLS
USGS State

MW1S 110 94
MWD 460 430
MW12 39 43

DOWNGRADIENT WELLS
USGS State

MW2 110 110
MW3 6 8

MW4 300 300
MW5 120 120
MW6 440 440
MW7 250 240
Mw8 430 420
MW9 1300 1500
MW1 1 550 570

ROUND I - MANGANESE
ALL CONCENTRATIONS ARE EXPRESSED AS Ug/1

EPA
99.1
434
39.4

EPA
79.7
8.8
317
126
456
248
441
1400
577

T35

USGS
A1l Values Above Detection Limit
T* = 1.0211
Tc = 2.3977

Not Significant

STATE
A1l Values Above Detection Limit
T* =1.1618
Tc = 2.2848

Not Significant

EPA

A11 Values Above Detection Limit
T* = 1.1585
Tc = 2.3236

Not Significant
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ROUND I - ZINC
ALL CONCENTRATIONS ARE EXPRESSED AS Ug/]

UPGRADIENT WELLS USGS

USGS State EPA A1l Values Above Detection Limit
MWIS 19 25 22.5 T* = 2.870
MW1D 12 19 <7 Tc = 1.8604
MW12 38 40 <7 Significant
DOWNGRADIENT WELLS
USGS State EPA STATE
MW2 30 26 <7 Detection Limit Used as Such
MW3 6 <15 <7 T* = 2.8766
MW4 1800 1700 1940 Tc = 1.8603
MW5 2300 2100 2460 Significant
MW6 1100 1100 1210
MW7 2000 2000 2200 Detection Limit = 1/2
MW8 2900 2800 3210 T* = 2.86173
MW9 10 <15 7.7 Tc = 1.8603
MW11 13 18 9.9 Significant
EPA
Detection Limit Used As Such
T* = 2.8774
Tc = 1.8602
Significant

Detection Limit = 1/2
T* = 2.8790
Tc = 1.8602
Significant
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ROUND II - ARSENIC

ALL CONCENTRATIONS ARE EXPRESSED AS Ug/1

UPGRADIENT WELLS

USGS
MWTS N/A
MW1D N/A
MW12 N/A
DOWNGRADIENT WELLS

USGS
MwW2 N/A
MW3 N/A
MiWa N/A
MW5 ]
MWe ]
MW7 2
MW8 1
MW9 5
MW11 N/A

N/A = No Sample was collected for analysis.

State
<T.
<.

25

State
.

1.
<1.
<].
<i.
<7.
<.

<]

5

<1.

1
1

EPA
<2
<2
<2

EPA

T37

USGS
Not Enough Data

STATE
Detection Limit Used as Such
T* = 0.9442
Tc = 2.9169

Not Significant

Detection Limit = 1/2
T* = 0.9302

Tc = 2.9162

Not Significant

EPA
Detection Limit Used As Such
T* = 1.5556
Tc = 1.8600

Not Significant

Detection Limit = 1/2
T* 1.8418

Tc = 1.8600

Not Significant
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ROUND II - CADMIUM
ALL CONCENTRATIONS ARE EXPRESSED AS Ug/1

UPGRADIENT WELLS USGS
USGS State EPA Not Enough Data
MW1S N/A *175 0.7
MWI1D N/A *75 1.3
MW12 N/A 4 0.2
DOWNGRADIENT WELLS
USGS State EPA STATE
MW2 N/A *80 0.4 Not Enough Data
MW3 N/A *35 0.2
MW4 N/A 3 3.2
MW5 3 *35 3.1
MW6 7 *355 5.8 EPA
MW7 8 8 9.8 A1l Values Above Detection Limit
MW8 15 12 16 T* = 2.0099
MW9 <] <5 0.2 Tc = 1.8922
MW11 N/A <] 0.9 Significant

N/A = No Sample was coliected for analysis

T38
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UPGRADIENT WELLS

USGS
MW1S N/A
MW1D N/A
MW12 N/A
DOWNGRADIENT WELLS

UsSGS
MwW2 N/A
MW3 N/A
MW4 N/A
MW5 <5
MW6 <5
MW7 <5
MW8 <5
MW9 <5
MW11 N/A

N/A - No Sample was collected for analysis.

State

<5
<5
<5

State
<5
<5
<5
<5
<5
<5
<5
<5
<5

ROUND II - CHROMIUM
ALL CONCENTRATIONS ARE EXPRESSED AS Ug/1

EPA
<i0
<10
<10

EPA
<10
<10
<10
<10
<10
<10

15
<10
<10

T39

USGS
Not Enough Data

STATE
No Data Variability
Not Significant

EPA
No Data Variability
Not Significant
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UPGRADIENT WELLS
USGS State

MW1S N/A 90
MWID N/A 15
MW12 N/A 8

DOWNGRADIENT WELLS
USGS State

MW2 N/A 30
MW3 N/A 6
MW4 N/A 1800
MW5 260 260
MW6 270 280
MW7 59 68
Mw8 430 430
MW9 1300 1500
MW N/A 240

N/A = No Sample was collected for analysis.

ROUND II - MANGANESE
ALL CONCENTRATIONS ARE EXPRESSED AS Ug/1

EPA
99
80

EPA
20

2250
276
281
70
472
1400
320

T40

USGS
Not Enough Data

STATE
A1l Values Above Detection Limits
T* = 2.0450
Tc = 1.8736

Significant

EPA
A1l Values Above Detection Limit
T* = 1.9788
Tc = 1.8725
Significant
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ROUND II - ZINC

ALL CONCENTRATIONS ARE EXPRESSED AS Ug/1

UPGRADIENT WELLS

MW1S
MWID
MW12

USGS State

N/A 69
N/A <20
N/A <20

DOWNGRADIENT WELLS

MW2
MW3
MwWa
MW5
MWé
MW7
MW8
MW9
MWT1

N/A = No sample was collected for analysis.

USGS State

N/A 4]
N/A 20
N/A 640
880 930
1200 1400
2100 2400
2600 2700
7 <20
N/A <20

EPA
71
85
117

EPA
22
16
159
899
1300
2150
2890
16
31

T41

USGS
Not Enough Data

STATE
Detection Limit Used as Such
T* = 2.4806
Tc = 1.8623
Significant

Detection Limit = 1/2
T* = 2.4814
Tc = 1.8633
Significant

EPA
A1l Values Above Detection Limit
T* = 2.4009
Tc = 1.8637

Significant
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ROUND TII

Not Enough Data to Do Statistical Evaluation.
One Background Well (MW1S) Was Not Sampled.

T42
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Round III - Arsenic
A1l Concentrations are expressed as Ug/]

UPGRADIENT WELLS

) USGS STATE EPA STATISCAL EVALUATION
MW1S N/A N/A N/A WAS NOT DONE DUE TO
MW1D N/A <1 <3 INSUFFICIENT DATE
MW1 2 N/A 2 <3

DOWNGRADIENT WELLS

M2 N/A <1 <3
MW3 N/A <1 <3
MwWg N/A 1 <3
MW5 <1 <] <3
MW5D <] <1 <3
MW6 2 <1 <3
MW7 <1 <1 <3
MW70D 2 <1 <3
MW8 <2 <1 <3
MW9 N/A 2 <3
MW N/A <] <3
MWI1D 2 <1 <3

N/A = No sample was collected for analysis

T43



Round III - Cadmium
A11 Concentrations are expressed as Ug/}

UPGRADIENT WELLS

USGS STATE EPA STATISCAL EVALUATION WAS NOT
MW1S N/A N/A N/A DONE DUE TO INSUFFICIENT DATA
MWID N/A <] <0.5
MW12 N/A 1 <0.5

DOWNGRADIENT WELLS

MW2 N/7A <1 1
MW3 N/A <] <0.5
MW4a N/A 2 0.5
MWS 3 <1 0.5
MWD 2 <1 0.5
MWG 1 6 5.4
MW7 9 8 24
MW70D 2 <1 <0.5
MW8 <5 14 45
MW9 N/A <1 *28
MW11 N/A <] 1.2
MW11D <5 <1 1.5

N/A = No sample was collected for analysis

T44
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ROUND III - Chromium
A1l Concentrations are Expressed as Ug/]l

UPGRADIENT WELLS

USGS STATE EPA

MW1S N/A N/A N/A STATISTICAL EVALUATION WAS NOT
MW1D N/A <5 <9 DONE DUE TO INSUFFICIENT DATA
MW12 N/A <5 <9

DOWNGRADIENT WELLS

MW2 N/A <5 <9
MW3 N/A <5 <9
Mw4 N/A <5 <9
MW5 <5 <5 <9
MW5D <5 <5 <9
MWé <5 <5 <9
MW7 <5 <5 <9
MW7D <5 <5 <9
MW8 <5 14 <9
MW9 N/A <5 <9
MW N/A <5 <9
MW11D <5 <5 <9

N/A = No sample was collected for analysis.

T45
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Round III - Manganese
A11 Concentrations are Expressed as Ug/1

UPGRADIENT WELLS

USGS STATE EPA STATISTICAL EVALUATION WAS NOT

MW1S N/A N/A N/A DONE DUE TO INSUFFICIENT DATA
MWID N/A 16 14
MW12 N/A <5 <8

DOWNGRADIENT WELLS

MW2 N/A 64 80
MW3 N/A 1 >8
MW4 N/A 2700 2750
MW5 120 120 487
MW5D 500 470 107
MW6 82 85 80
MW7 24 32 29
MW7D 170 160 162
MW8 110 110 114
MW9 N/A 850 889
MW11 N/A 140 141
MW11D 500 480 482

N/A = No sample was collected for analysis.

T46
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Round III - Zinc
A1l COncentrations are Expressed as Ug/]

UPGRADIENT WELLS

’ USGS STATE EPA STATISICAL EVALUATION WAS NOT
MW1S N/A N/A N/A ' DONE DUE TO INSUFFICIENT DATA
MW1D N/A 44 <20
MW12 N/A 71 <20

DOWNGRADIENT WELLS

MW2 N/A 89 20
MW3 N/A 52 <20
MwWa N/A 400 361
MW5 11 97 <20
MW5D 19 59 14
MWb 1100 1100 1060
MW7 2100 2100 2180
MW70 6 42 <20
MW8 2100 2100 2160
MW9 N/A 51 <20
MW N/A a1 <21
MW11D 6 39 <20

N/A = No sample was collected for analysis.

T47
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UPGRADIENT WELLS

MW1S
MWD
MW12

DOWNGRADIENT WELLS

MwW2
MW3
MW4
MW5
MW5D
MWé
MW7
MW7D
Mw8
MWS
MW
MWI11D

N/A = No sample was collected for analysis

USGS
N/A
1
2

USGS
2

<1

<1

<1

2

<1

State

<1

1.5

]

State

<]

<1.
<1.
<1.
<1.
<1.
<1.
<1.
<1.

<1
<]

(3 QT I A R [ QS

ROUND IV - ARSENIC
ALL CONCENTRATIONS ARE EXPRESSED AS Ug/1

EPA

<2

<2
2.1

EPA
<2
<2
<2
<2
<2
<2
<2
<2
<2

<2
2.6

T48

USGS
Not Enough Data

STATE
Detection Limit Used as Such
T* = 0.1629
Tc = 2.5417
Not Significant

Detection Limit = 1/2

T* = 0.8919
Tc 2.64174
Not Significant

EPA
Detection Limit Used as Such
T* = 0.7952
Tc = 2.8829
Not Significant

Detection Limit = 1/2
T* = 0.6996

Tc = 2.8457

Not Significant
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UPGRADIENT WELLS

ROUND IV - CADMIUM

ALL CONCENTRATIONS ARE EXPRESSED AS Ug/]

USGS State
MW1S N/A <]
MW1D <3 <1
MW12 5 <1
DOWNGRADIENT WELLS

USGS State
M2 3 <]
MW3 <] <]
MW4 9 8
MW5 Z *50
MW5D <] <]
MW6 8 8
MW7 7 <]
MW7D 3 <1
MW8 22 22
MW9 2 <]
MW11 <] <1
MWI1D <] <]

N/A = No sample was collected for analysis

EPA

<1.1
<1.1
<1.1

EPA
<1.
<1.
<5.

<1.
<5.
<5.
<1.
20
<1.1
<1.1
<1.1

T49

USGS
Not Enough Data

STATE
Detection Limit Used as Such
T* = 1.6137
Tc = 1.8120

Not Significant

Detection Limit = 1/2

T* = 1.6340
Tc = 1.8120
Not Significant

EPA
Detection Limit Used as Such
T* = 1.8467
Tc = 1.7960
Significant

Detection Limit = 1/2
T* = 1.5301

Tc = 1.7960

Not Significant
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ROUND IV - CHROMIUM
ALL CONCENTRATIONS ARE EXPRESSED AS Ug/1

UPGRADIENT WELLS USGS
USGS State EPA Not Enough Data
MW1S N/A <5 <4
MW1D <5 <5 <4
MW12 <5 <5 <4
DOWNGRADIENT WELLS
USGS State EPA STATE
MW2 <5 <5 <4 No Data Variability
MW3 <5 <5 4.5 Not Significant
MW4 <5 <5 <4
MW5 <5 <5 5.2
MW5D <5 <5 <4
MwWo <5 <5 5.1
MW7 <5 <5 <4
MW7D <5 <5 <4
MW8 <5 <5 <4 EPA
MW9 <5 <5 <4 No Data Variability
MW11 <5 <5 <4 Not Significant
MW11D <5 <5 <4

N/A = No sample was collected for analysis.

T50
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ROUND IV - MANGANESE
ALL CONCENTRATIONS ARE EXPRESSED AS Ug/1

UPGRADIENT WELLS USGS
USGS State EPA Not Enough Data

MW1S N/A 22 28

MW10 9 12 14

MW12 1 <5 <7

DOWNGRADIENT WELLS

USGS State EPA STATE

MW2 3 <5 7.3 Detection Limit Used as Such

MW3 13 13 7.8 T* = 1.9624

MW4 46 46 44 Tc = 1.7994

MWS 2 44 47 Significant

MW5D 88 86 82

MW6 *5 51 63

MW7 1 11 14 Detection Limit = 1/2

MW70 430 420 383

MW8 130 120 115 T* = 1.9676

MW9 1200 1100 . 1100 Tc = 1.8004

MW11 130 120 118 Significant

MWI1D 260 250 244

EPA

Detection Limit Used as Such
T* = 1.8950
Tc = 1.8014

Significant
Detection Limit = 1/2
T* = 1.9066
Tc = 1.8031
Significant

N/A = No sample was collected for analysis

T51
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ROUND IV - ZINC
ALL CONCENTRATIONS ARE EXPRESSED AS Ug/1

UPGRADIENT WELLS USGS
USGS State EPA Not Enough Data

MW1S N/A <20 14

MWID 5 20 48

MW12 3 <20 <7

DOWNGRADIENT WELLS

USGS State EPA STATE

MW2 3 <20 <7 Detection Limit Used as Such

MW3 12 26 9.1 T* = 2.7090

MW4 2300 2400 2290 Tc = 1.7960

MW5 *3 1900 1780 Significant

MW5D 6 <20 8.8

MW6 1500 1600 1540

MW7 2100 2100 2030 Detection Limit = 1/2

MW7D 3 <20 8.1

MW8 3000 2900 2780 T* = 2.2666

MW9 6 <20 16 Tc = 1.7961

MW11 11 <20 38 Significant

MW11D 3 <20 13

EPA

Detection Limit Used as Such
T* = 2.6759
Tc = 1.7978
Significant

Detection Limit = 1/2

T* = 2.6778
Tc = 1.7980
Significant

N/A = No sample was collected for analysis.

BSHW/5169z/1-21
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ATTACHMENT A
DRILLING REPORT
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DRILLING ACTIVITIES REPORT
FOR PROSPECTOR SQUARE, PARK CITY, UTAH

The Silver Creek Tailings/Prospector Square site is located within the
city limits of Park City approximately 30 miles east of Salt Lake City. The

site is currently being investigated by the state of Utah and EPA through a

memorandum of agreement (Appendix B). The USGS Water Resources Branch and

Ecology and Environment Inc. Field Investigation Team were requested by the

tvo principle investigators to conduct a drilling and well installation

program at the site. The USGS was requested by the state of Utah to oversee

well installation at the Silver Creek site, while E&E was requested to

subcontract the drilling and to supervise the drilling program.

There were three phases of the drilling conducted at Prospector Square,
Park City, Utah. The first phase was conducted during July 15-23, 1987. The

second phase was conducted during July 27-August 5, 1987 and the third phase

wvas conducted during August 13-21, 1987. The drilling was subcontracted to

the Earth Data Acquisition Group (EDAG) of Denver, Colorado under TDD
F08-8611-34D.

FIT arrived onsite July 15, 1987 at 8:00 a.m. and met with Jim Mason,
United States Geological Survey (USGS) and Alton Schoonmaker of EDAG, topics

of discussion were the site safety plan and proposed drilling schedule. The

site safety meeting was conducted, all participants signed the release form
and drilling began on PS-MW-16 at 10:30 a.m. EDAG wvas equipped with a CME-75

hollow stem auger rig (HSA) with a downhole hammer. Prior to commencing

drilling, the USGS, in conjunction with Park City representatives had

utilities checked and received final permission from Park City Engineer, Ron
Ivie to drill and install wells on city property.



d—ﬁ-h-‘-ﬂ-‘-h—'—-'-——

A. SHALLOW ALLUVIAL MONITORING WELLS

Eleven shallow monitoring wells were installed at various locations in the

Prospéctor Square area (Figure 1). Selection of the well locations were based

on professional judgment of the USGS Hydrology Branch, Salt Lake City, Utah.

A summary of shallow alluvial well logs and completions is presented in
Appendix A.

The objectives of installing the shallow alluvial wells wvere:

o To define water table elevations, aquifer permeabilities, gradients and
flow directions.

o To document lateral and vertical extent of contamination.

o

To provide geological information on the subsurface conditions.

Installation of 11 shallow monitoring wells occurred during the three

drilling periods. The following is the breakdown, including the date and type

of drilling and the number of wells installed.

DATE C TYPE OF DRILLING WVELLS INSTALLED
7/15-7/23/87 Hollov stem auger (HSA) PS-MW-1s, PS-MW-2,
' PS-MW-4, PS-MV-6,
PS-MW-5s, PS-MW-7 (6)
7/27-8/24/87 HSA PS-MW-3, PS-MW-9, PS-MW-5
PS-MW-10, PS-MVW-1D (5)
8/13-8/21/87 HSA Q/casing advancer

PS-MW-2D, PS-MW-11 (2)
Boreholes
PS-BH-001, PS-BH-002 (2)

A CME 75 hollow stem auger drilling rig was used to drill the above

mentioned boreholes. The boreholes were advanced with a 7 5/8" hollow stem

auger, with split spoon samples taken at 5.0’ intervals unless field

conditions warranted otherwise. Samples of the unconsolidated sediments were

obtained using a 27, 18" or 24" split spoon barrel. Geologic descriptions of
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the samples vere made immediately at the time of collection and a detailed

geologic log was prepared. Logs are provided in Appendix A.

ff a sample was collected for analysis, the sample was composited in a

stainless steel bucket, the sample was placed in an 8 ounce glass jar with a

teflon lined 1lid. The sample was labeled with the appropriate sample tag

including the samples name, the date, TDD #, well number and depth. The 1lid

vas taped, the sample placed in a plastic sample bag, then placed in
appropriate sample containers under chain of custody.

Drill spoils produced during the drilling program were containerized in 55
gallon drums and stored at the Summit County Landfill with permission from Ron

Ivie. Spoils were containerized from all boreholes. Screening samples were

collected and analyzed by the state lab for metals and E.P. toxicity.

B. DEEP ALLUVIAL WELLS

Two deep alluvial wells were installed upgradient of Prospector Square.

Vell locations were based on locations outlined in the USGS project proposal

for Prospector Square. A summary of deep alluvial well logs and completions

are presented in Appendix A.
The objectives of installing the deep alluvial wells were:

To determine baseline water quality in the deep alluvium upgradient of
Prospector Square.

To provide geologic information of the alluvium beneath the shallow
aquifer and wvells.

To determine the hydraulic gradient betwveen the deep and shallow
alluvium.
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C. TAILINGS DRILLING

In addition to shallow alluvial wells, two shallow boreholes were drilled
to the base of the tailings (PS-BH-00l1 and PS-BH-002). The locations of the
boreholes were chosen to assist in deteriming the horizontal and vertical
distribution of tailings in the Prospector Square area in partial fulfillment
of SARA, Section 125. The 2 shallow holes were drilled to depths of 9.6’ and
8.0’ respectively. The borings were drilled down to native material. The
boreholes were backfilled with a mixture of native material and bentonite.

Borehole logs are contained in Appendix A.
D. VWELL COMPLETION

Vells vere constructed of 2" inside diameter Schedule 80 PVC casing with
either 10 or 20 slot screen. Shallow wells were drilled approximately 15’
into the water table and a five foot section of screen was set five feet above
the bottom of the well. A five-foot silt trap was installed below the screen.
The annular space around the screens were backfilled with 10/20 Colorado
silica sand to five feet above the screen. A minimum 2 foot bentonite seal
vas emplaced on the sand and hydrated. The placement of this seal was to
prevent any downward migration of surface water. The annular space around the
well casing was grouted with cement and 4% bentonite slurry to within 4 feet
of the surface. A four feet locking steel surface casing was placed in the
hole, and a neat cement surface seal was then emplaced. The casing vas set

flush with the ground surface.

Deep alluvial wells were installed and completed in the same manner as

shallow alluvial wells except for the following procedures:

o 1 ten foot section of 20 slot screen was set at total depth without the
use of a silt trap below the screen.
o Setting of the bentonite and cement seals was accomplished via a 1"

tremie line.
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E. VWELL DEVELOPMENT

The wells were developed by use of a Brainard-Killman pitcher pump. All

vells vere pumped until temperature, pH, specific conductance and flow rate

vere constant. Several (3-7) casing volumes of water were evacuated before

chemical equilibria was obtained. All development water was containerized and

stored at the county landfill pending analysis for hazardous waste
characterization.

F. DECONTAMINATION

-

Upon completion and development of each well, equipment used in the

drilling process in as steam cleaned and rinsed with water. The steam

cleaning was accomplished by using a Hotsry Steam cleaner with a soap and

vater mixture. The equipment was rinsed with clean water to remove any soap

residue.

G. VWELL SURVEYING

At the direction of E&E, all wells and borings were surveyed to an

existing benchmark for horizontal and vertical control by J.J. Johnson and

Associates of Park City, Utah. Table 1 contains these data. Water level

measurements were recorded subsequent to this survey by the USGS. The USGS

will develop a potentiometric map showing ground water flow direction.
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\ a Total Depth of Boring (ft.) iz
_ Borehole Diameter (in.) 7/
10 4 v \/
A\ /N WELL CESIGN:
=23
</ \ 7 Above Belaw
l /'\ L/ \ Completion Grade L Grade
S | Basis: Geological Log .~ Geophysical Log
Type
V% 1% Total Depth of Well (ft.) &5~
‘ /\ /\ Casing String(s): C=casing S=zscreen _ ;
ol s T~ 4| < - 435 47)
| L A v/ - 4 T i -
10 5 - >
l ' /\ a Casing: _Z~ Sch gty 5(} 7Y 7/‘1/(-;
\ 4 .
4 7 Screen: . - Z L/ OO0 “Xi . D00 cATd
l/
1 . A \, Centralizers / —=v. =5 '
157 . 1\ Gravel/Sand Pack Y to 27 feet
_/ \/ 100=20 M757 ool |, cirfa. < ély
A\ 2\ Bentonite Seal(s) 22 5 to  ~¢ feet
N ta feet
Py \ A \ Bentonite (type) v FLZ4T:
30 - A al Backfill (cuttings) . to -~ feet
l ~ 3.2 7 ’/4 Cement Seal(s) b0, 12 to 2 feet
bl : to . feet
/
q355 _Z L z _]E'}'&l Cement Composition ‘~=xZiz ‘4ap/// /"4/?/:1 W
—-z:‘IZS v Z,T'UAL- ‘—'Q{/n.- /4/70).’.'/71n/u g A2 /
J“' - - _ Protective Casing /- " te N5 feet
25 E‘ j &’Wﬁ.’«[’;‘.’/‘ Protective Caslng Type 2l o, K LDl A COran
T — v 7
l Sl Other
) P WELL DEVELOPMENT:
l 40 o — ¢ Method  Ahrwrt  Ciypr o
. - ;
Duration / hre Estimated. production gpm
. ‘. Water Appearance _ — /)% Ml [EPFET
. -. ~ / Ed 4
I 1.t =] Remarks:
1 46 - 5 <4 7DD
R



WELL/PIEZOMETER COMPLETION DIAGRAM

7‘/06/3@6’/8‘7/ cc—-_?c'/ 212

Lo - P60- 3¢1)

' Project — TD0 No.
‘ .
‘ Location -"*’Z«é- ﬂ( ﬂa/ d/; Well Number ;DS’ /‘7[{/ - .2_-1;
. j - 4 e g
Geologist 7. 'J)é?:‘;/?‘/ Date(s) of Installation £/20 -2//‘(;
. /
lDepth to wWater 49 77 feet (G.L.) Elevetion from Measuring Point
e DRILLING SUMMARY:
Depth (ft.)_ e LOCR — ~N_ 4 Sz
| , [aiec Foiechyg  Drstser Z205 fg Loy oy (7o f bg )
o ; y
¥ P M/ (-(Clﬂf} Rig Type 73
o N Orilling Method H;/f HIE HOJWEL/
Bit(s) TRDTE - TV P . TE DO TIFE
NP \ Drilling fluid __A22& 7
.M _ V'\ .
. Surface Casing P
Hollow Stem/Drive Casing 1.D. (in.) < 7%¢° AE’ B
) ., Totsl Depth of Boring (ft.) /235
0 AN N Y sl "Borehole Diameter (in.) _57
15 =
‘ . WELL CESIGN:
t’o_;.'j‘q ; P / z |na‘
L - N ramry a,g“' r:y,o{
' Completion Gr ade ade
. , Basis: Geological Log _ ¢ Geophysical Log
% YERX — e
4 R Total Depth of Well {ft.) '20.Y
1 Co Caasing String(s): C=casing S=screen
! s C /120.9 - 120 S /2o . /1O
NPT 172 B ) — -
/
/ ..
l - 7 Casing: PH_27, Sededdlp Bp B #cHon S
s ., . ]
\< Ny Screen: ~/7 £ . JW Zb ; OJD ,ﬁé
FRN
‘ 8o+ N N Centraiizers N0~
/I N Gravel/Sand ,Pac r20 to 77 feet
loloaco &l a SZday 10~ 2’0 M L2£,
o - o Bentonite Sesi{s) ¢ 96 feet
+ \/< K /20 to /125" feet
% v Bentonite (type) /47 SEnis, vz LUK
L oo JE /. z Backfill (cuttings) W4 to feet
D - Cement Seal(s) [#) to Yh feet
~ to feet
Cement Composition 707WG/A & [ 4 77 122
ho < —_— ° H /%L
= Protective Gdsing 2k to_ 5 feet
= - Protective Casing Type _(y2ey & J/en
!zo - — i
] G Gther
128 47D — -

i
J
i
4
i
1

WELL DEVELOPMENT: .
Methoda “oncad Pamo . A ZL/DL

s
Duration A hrs Estimated production gpm
Water Appearance . ..o /I
v ./ 74 2.

Remarks: .XALer O ALPPLL_ WD /il Hod w/,rﬁ,
e, sTom 1) -120 du’z/o DA lor V& /7“//4’(/

& =17 Sem v
74




WELL/PIEZOMETER COMPLETION DIAGRAM

- e . ’-" ’/‘ !-‘ -
Project _ N oCT Dy G 7/ o No. 7= " " Yo
‘ Location L e T Well Number Ty —
Geolcgist < = Date(s) of lnstallation -5 =32/ 7 - ’?-5‘7
720.7 73 5.
lDepth to Water o feet (G.L.) Elevetion from Measuring Point 7. 7L
DRILLING SUMMARY:
ft. Yl e vy, - A .
Dﬂpth ( )_ r . , L Oriller /C‘O/ ‘;\‘; -, /,- > _ o~ ,'/-l)r) _-‘:J_/qjo,‘/)a!_"‘r
\ | [Beking foizchig
/I N dwiel drar Rig Type PIAARE
? \ s/ \L 7 4l /g’ Drilling Methoo e A cfem s 7
\ N /] Bit(s) T T o P /
5 4 ! A Drilling fluid j%arl DVt iy Vrrr (P —
. vV h / Surface Casing
l /N / Hollow Stem/Drive Casing 1.D. (in.) _ = ¢
\ ' Total Depth of Boring (ft.) S =
4 VA Borenole Diameter (in.) =/
iC A \ A
‘ A WELL DESIGN:
\ /
N\ \/ Apée s Below
o \ Completion  Grade Grade
1S t Basis: Geological Log Geophysical Log
4 \ \ A — Type
, /\ Total Depth of Weli (ft.) “ 2.2
A N .
: \ /] Caaing String(s): C..casmg S=screen
1 \ . - u3c —38 ] S . 38 — 1723
\, ' > —3Z - D - )
20 - N \ . : ’O/df“??o'y 33=0.
' w “\ /\' . Casing: ‘,/)i ._.Q‘é'ad‘lé, (/‘6 ??.C ;/ /6‘70/) (T .,")
’ \ ’ ) . . 13 7
\ ,/ Sereent = L Sl T L D20 o, = lekon
./\
\ e .
‘ . .\ h 7 Centralizers Az
25 1 . 2N Gravel/Sana Pack ~s 5T to 2O . feet
L2{0 M Yo O=Nr 1/£3n 0Ny 5007 TN
/ 4 Bentonite Seal(s) L5 to <o feet
/, 4 to feet
@ g wa L ] Bentonite (type) IS RSl s
o . e Fosl Backfill (cuttings) to_ feet
30 -}.33 - <7 kol Cement Seal(s) 26 to < feet
- o L to feet
- Cement Composition < </ &/t i S+ =DV uaa [ /)
L35 = oLt rin. A
= Protective Casing /_2.© to___ 4o feet
35 4 ] Protective Casing Type T SAS U EA OCKA
—_— e P
] Other
By B
l 3 : WELL DEVELOPMENT:
‘ 4o - Method Hona'  Reerr 1D
. ' Ouration 7 _hrs Estimated proauction v 5 gpm
P ! Water Appesrance _ = 2. -
l .S <7D Remarks:
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WELL/PIEZOMETER COMPLETION DIAGRAM

~ =/ -~
[ ' V'l - _- . R
roject %Wecdéﬁf‘ < _’C/d/"j/ 10D No. Fﬂ‘g N !é // ;‘4 d
c— t/ . v —
‘Jcati‘?n —-L(L,//L C‘k: Y well Number /75 — /L/-/V ~
Geologist <. ’A70'// Date(s) of Inatallatign ;-;f/?@ - 5?'
Py L2/, 2
}pth to Water /. 07 feet (G.L.) Elevetion from Messuring Point 0;4 >, 29
e DRILLING SUMMARY:
pth (fto)_ _ SN , — A
' ,m. cigg|  Oriller £D G5, APy Zloomaks:
\ A\
, ‘H ’?o X[ Rig Type e S5
kaSl{‘ Orilling Method Ao D1 S 'fof//"
T3 ] \ '9\ Bit(s) AP ey
g ; Orilling Fluid L AL S il
. Surface Casing
\ \ A Hollow Stem/Drive Casing 1.D. (in.) /%¢/
A N Total Depth of Boring (ft.) YWz
Borehole Diameter (in.) 2.4k
i \ .
\ /] " WELL CESIGN:
lo . 7\ 7 N
Abpv/e L Below
N\ A v Completion Greade < Grede
L/ \ N Basis: Geological Log « Geophysical Log
Type
\ A N Total Depth of Well (ft.) _ 34,00
L/ \ < Casing Strmg(s) C=casing S=screen
15 - ‘ ~ r. - 34 2/ ¢ -3 -26
// ) n,

| I}

3S -

0

1

3]

36 -

d-ﬁ-h-'-ﬂ-‘-h-‘-

il

Casing: 27 ﬁ'&fZé/é/ 50 , 2P Ja(/ﬂ%ﬂf

[kl SV

Screen: ,L_;Lukz'r/[/ R T AT

TR 4/

Centraiizers AT A~
. Gravel/Sand Pack Y Ao /S feet
Ti ol 0-20 [Rte b iila oA
lm-h'ﬁ‘ Bentonite Seal(s) iz to /T feet
. to feet
Bentonite (type) S 7 ///-{K]‘
Backfill (cuttings) _ to feet
Cement Seal(s) to feet
PR % BT A N feet
Cement Composition & 9/a S/ Aluvt (=Yg |
GEZ Zarovpilu Jiepd [+ WELry—
Protective Casing - 2 ‘/to feet

Protective Caaz\g Type.,

W N2 d [0(‘/4,/7/

oA

Other

7

WELL DEVELOPMENT:

Method

oz liled o pol

Duration /
Water Appearance

<l 2

hrs Estimated

rpduction /<9 gpe
ol

v v

-

Remarks:




NELL/PIFZOMETER COMPLETION OIAGRAM

— > _ ~ oy
toject FIDGLCCIT) TR L2 0 N, T - 6N -39

off . om dn

— —
> o N /gy — o~
ocation _ 4. O£ U7 well Numper ~5 — i/ =5
’ /

. A . - 0o
Geologist __ ¥ . /iN/ Date(s) of Inatallstion 7’40—?74- ?-27-?;‘

. /
epth to Water /6. 12 feet (G.L.) Elevation from Messuring Point 674, 0¥

DRILLING SUMMARY:

pth (ft.) . N , ~ w
) . S lock g sdeg) AN &0 77 Aoy Schkoomatk £~
a FOREH've 7/ Tog Type T TZRN) ,
43 \ / Drilling Methoo  Scry/piy w207 XUiffl”
\ Bit(s) TOTIVNKL, ".WEL K
/ Drilling Fluic A

0N

]
—
N

Surface Casing
Hollow Stem/Drive Casing 1.D. (in,) 7 77
Total Depth of Boring (ft.) Y0
_Borehole Diameter (in.) 24

. ‘ 7/

-ﬂ-_*-h—‘-q‘
NN

WELL DESIGN:
Ahove ”zf Below
é Completion Grede Grade
Basis: Geological Log &~ - Geophysical Log
’ Type
) Total Depth of Well (ft.) 34O
. Casing String{(s): C=casing =screen
(5 - . c 32 79 Ks - 28 —23
. VT - — -
- — 2
: sl l . Casing: 77 el B0 Pre _(9,/0/.’2;.‘/14.,\4-'
?‘ ha Ll a o > . nd
’. N ni Screen: .7 LU L& WD 7+ 0D La¥=
—7 g
- . Y  CAr A
<0 A ) . Centralizers ~
, Gravel/Sang Pack X to 0 feet
- /0 =20 Disg el Liaud
| . Bentonite Seesl(s) /2 to "/ feet
13 i N - . to feet
P l=—1. Bentonite (type) //¢ " HE/H TS
95 , =—i . Backfill (cuttings) 2 to 2 feet
' ~ =, Cement Seal(s) 4 te &) feet
—— , to, o feet
l—1 Cement Composition ¥ e nep 0D e (V7147 (/&
i 98 = < TGy [Pl _ iy
N Protective Casing W 20t 0O 7 feet
* » Protective Casing Type %7 —wtly Ly, ¥ LOCL 'y <OR
: 30 o ) . v 7/
' . Other ~
' : WELL DEVELOPMENT: _
433 |- - ‘. ,
g} o Method Ao~ bump
4—T1DD . T v
Duration __ 2.7 hrs Estimated production__ <& gpm
Water Appearance
' Rem.rkg: A2 RS Gomg(.'la—d l~ o LI AL
wetfey bl . 7 .
1 -



Geologist

]
1
:
i
1
!
3
1

1
]
i
4
i
1

Location

Depth to Water

.‘eptn (ft.)_

Project ’/_)?-7-"-"’\

7By é%uaw?

WELL/PIEZOMETER COMPLETION DIAGRAM

100 No. F&J“ Gné//' uJéb

“hale L

-

Well Number ~—< = /7M/ - A

e Moy

— -
Date(s) of Insteiiation 7 ~<CV2/ —~ 23

L7737

feet (G.L.) Elevation from Measuring Point 4 ?; 2. &0

S-'r

2c

3.9

<

\ /]

NN

T

N

\

o

<N

\,
s\

locg;

,pk‘écluﬂ?mg Rig Type TE T

——

DRILLING SUMMARY:

W Oriller C.'.’) 4§ 4[@/7 ‘(}[Q’?lﬂﬂé//

v

Drilling Methoo . #ONEW w¥Zm “ULZL Y
Bit(s) VOV F el ’
Drilling fluia peralii

Surface Casing .
Hollow Stem/Orive Casing 1.D. (in.) 7Y
Totsl Depth of Boring (ft.) Az
Borehole Diameter (in.) )

/

WELL CESIGN:

Ak;c.{e ad Below

Completion Grade Grade
Basis: Geological Log _ U~ Geophysical Log
Type

Total Depth of Well (ft.) 45

Casing String(s): C=casing =gcreen .

ol - 4590 S “40 -35
TS~ 0 "

Casing: o7 Seacaule. 3‘0

e e 10’ Lotons

Soreen: o < CAIIL T2 ﬁ/I, ¥ ST Py 7 L 47

Centralizers Lol

Gravel/Sand Pack A4S to /M feet
10-20 [tk 1 liid < ey

Bentonite Seel(s) /8 to /3 feet

Z Finaf : to feet

Bentonite (type) /%% +#2//dXg
Backfill (cuttings) to feet
Cement Seal(s) /S ta ¢ feet

4l ﬁd/ . to, . feet

Cement Compositiong 90 £CU/tds Lo = /02 Wmicd ] 7.
ety

Protective Casing [¢Xd ta_ 7). 7 7 feet

Protective Casing Type PR ;

D2t ] A LOLlay (2 iO

Dther 17} /

WELL DEVELOPMENT:
] s
Method hﬂ&'ﬂ/f}?ﬁ +é@//¢f‘
— .

Duration <%/~ hrs Estimated proauction /. £  gpm
Water Appearance

/ t i &'

Remarice: AT
< d////é@zé 2P 4 f Y74 éaé’// z/r/ga/; c&;;////

—_—r

/Juﬂ Zom Do Wl 9 & quﬁﬂ?/ /a /a -r/-J .
2/ w«/c:z’c. e SumpMany 4445 HL 2 ot




WELL/PIEZOMETER COMPLETION DIAGRAM

” > m ' - 4 / N
cojece  TPOLLCCEY =Lty o . I8 —SEH-3UD

— 7. PA— —
ocstion //L/// /J/‘. i)/ Well Number )S" /7‘{/ 5

. 7 Y/, P ) ;-
aologist ( 7720-// Date{s) of Installation 7“40[-’/-'5’?‘

epth to Water ) /; -0 feet (G.L.) Elevetion from Measuring Point 5?3/ 9&,

o wif == =

ORILLING SUMMARY:

FrBD. 5. - Alton Sthoomaksy
| j‘Labna g rabier A
'P g Type L, OI/E =)
/1 FCJYZC';“( [ajlﬂ.’] Drxllxng Methoa ORI P "W//M/—
\ Bit(s) IAF)VIL gl

‘Dopth ( ft. )__

L\ ' Drilling Fluid © ca// A PCAYL T

D " SRaEn - s
NS Z N

e d

Surface Casing ,
Hollow Stem/Drive Casing 1.D. (in.) 777
Total Depth of Boring (ft.) 2

A
'\
7 ' Borehole Diameter (in.) A/

O
t
<
\/

\Q

WELL CESIGN:

NN\

Aheve Lé Below
Completion Grade - Grade

l '0 _ ) - Basis: Geological Log - Geophysical Log

Type

. Total Depth of Well (ft.) Z29.0

3 Casing String(s): C=casing =screen

. ) . Vi -2 - 2% = . 2Y-/2
2 - |7 Final a7 3

44| Tinbial — casing: 27 lectle. 0¥ Prc

-
(5 4 . Screen: o 7 ST 307 "7’7" L O I

1
13

. Centralizers vone .

. Gravel/Sand Pack __ %4 ¥ “to < feet

' D=2 Ml ~Cis g

Bentonite Seal(a) & to 4~ feat

. o to feet

19 I Bentonite (type) /7* 7l :

[ J 70 - Backfill (cuttings) to feet
O Cement Seal(s) ) I feet

feet

TN

to /
Cement Composition =“rrigycar /w2t /| (EYlL
/

Protective Casing 2., _to N feet
Protective Casing Type 57 SU8L) .yivl ‘opfe (273

-7 . . J
]'L} Other
2.5 ‘ ‘

. WELL DEVELOPMENT:

‘ vethos _Fou  Torm o
. /

. . N Water Appearance ~{Zcet—
q d7op L~

Remarke: Some CQARL CAIDIT TIrz 7Thated 7 e amYc /74
/.27[1 2l ‘-5 odery it

’ \
‘ t Duration v 7 hrs Estimated production / gpm
l L



WELL/PIEZOMETER COMPLETION OIAGRAM

lProject 770‘.'45(-67‘ vﬂcl&?‘(z_

Well Number 7 o

Locstion ‘1;4/5 ‘l’é U/
'Geologxst £ /(70//

Date{s) of Installation /- ZF 517

- ey

0.2 feet (G.L.) Elevation from Measuring Point £77C. 46

lDepth to Water
DRILLING SUMMARY:

Fheckine clag| Oriller £24 (
Poﬁdﬂ@&lsm"’

§ Depth (ft.)_

Aty Sthoomezty,

e

Rig Type (-NP

AN

Orilling Method

IOUGUy ST "?‘Z@/ ~

Bit(s)

TATIVNL,  ~tomy

Orilling Fluid

Ay 1/

Surface Casing

Vo
=%

Hollow Stem/Drive Casing I.D. (in.)

Totel Depth of Baring (ft.)

7
7T~

25

Borehole Diameter (in.)

WELL DESIGN:

) _ . vt 47

- Completion Crade

Below
Grede
L~ Geopnysical Log

2¢ Type

=it.5 =screen

- . ) * - . 0 br
‘2-0 . . !r“q]a, /C-. - /é‘_ R -

44.5

—0.52

Basis: Geological Log

Total Depth of Well (ft.)
Casing String(s):j,C:anaing

~/5

—

- _ ' Casing: 2° (W& Aulp &O /D/(_’/ 5'~/a ‘edons
7 72l 7 Wr’fr

@
PV

. </ _MC&L?L
Centralizers APl

1
]
|
J
|
1
| |
1
|
J
|
d
i
1

Screen: < QIO o 9‘:{

/= feet

1010 Hrld - Cita. ol
Bentonite Seal(s) /7S to
. -~ to

/G 7 _TCHETS

7 feet

feet

Bentonite (type)
Backfill (cuttings)
Cement Seal(s)

feet
7.0@( 70) feet

to
to
. to

20 - : .

.S

Cement Composition
‘ ' 96 e Doy
Protective Casing
Protective Casing Type

feet

T rid Zaf/my Zge

7

» . Other -

25 1 7DD 1= ~

WELL DEVELOPMENT: _
Hane ;'6107 ~o

Duration _ 0. 28 brs éstimted production___J 4 apm

Water Appearsance

Method

v

Remarks:




NSO EY

Project }

Semaz,

WELL/PIEZOMETER COMPLETION DIAGRAM

100 . | “OE-FE0/- 84D

Location ’Mé, (/(/w‘ 2//7_/

“¥Well Number ?—S’ M(V— (9

Gaolog.zst /LfL( ijff/’w

Dste(s) of Instsllation <j';/‘-'/"'7

Depth to Water

4/

feet (G.L.)

Depth (ft.)_

Elevation from Measuring Point 6?3

ORILLING SUMMARY:

¥Water Appearance

A ! /

s/ ) ,
Remarks: c%iu[(z/ = 7
; wmvmdéfigz
Wpfr /‘lo‘vz’ b}i a’:ﬂ Y /

0. 5.G. Alten &
oriller & D. 4. 4. Yon Sthoomads
L | \ﬂﬂLOCk n‘]QWF : //
., v ‘ Rig Type L'/‘7’" 75
" | 'P e g (KNG | Orilling Wethoa TFONPY < T G
y Bit(s) TBAYL Fnp
5 \ Orilling fluid =77
/\
. \ Surface Casing
l L/ Y\ Hollow Stem/Drive Casing I1.D. (2) Ladd
" Total Depth of Baring (ft.)
0 /\ N ] Borehole Diameter (in.) LY /E
- / . . . . ‘
‘ /] \ WELL DESIGN:
V'
\ 7 Abave LA Below
7 7\ Completion Grade pd Grade
' |5 | /N Basis: Geological Log 7 Geophysical Log
\ A o~ Type
»  \ Totai Depth of Well (ft.) zL‘j
[/ \ Casing String(g): C=casing = S=zscreen -
‘ 115 7" 771 el L~ 3%.9 oS -33.) os
. / // -.:v:z =2 -
' LO :2] ._/i /_é _ Casing: .L/ F{’[(ﬁ“(&. /2 /D/C fq/ 0 /.QﬁOﬂ\(
. . . .s) £
, K Soreent 27 1A ll AU O O 5"
ies 1 . Voo Centralizers . AL
‘ 25 : 14.87 . .= rinal Gravel/Sand Pack A, to_ 2/ feet
Jdice | Y ivhal /0= 20 [Tron a_laud
’ , -I=1ima Bentonite Seal(s) /s ta /¢ feet
l SJ - -~ ., to feet
-18. ’ I . Bentonite (type) _//4¢ ~F/A7¢C
L 50 . . Backfill {(cuttings)’ to feet
. L= Cement Seal(s) /4 to feet
' = /%o f?:t
—" Cement Composition J 70 Jﬂ('?z ﬁm 77/-
495 s /iy Y
, » s Protective Casing ¢ 9 to // feet
35 - , Protective Casin; Typs
\ N ' NP T 107%@ o0
y Other Z
\ 3
l b~ - WELL DEVELOPMENT:
‘ ho - D Methad
Ouration hrs Estimated production gpm
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WELL/PIFZOMETER COMPLETION ODIAGRAM

“ DB 205, 0 M. 7 AN
n Q’;"/.f(_ ; -~ ) 2 Well Number S - L‘)
a’t FI R, Date(s) of Installstion 27 "3 -
¢ 0 5703

pth to Water

pth (ft.)_

(/\_

9™

-

feet (G.L.)

TR EHTRITIN

y “/1 L’xk'.;"‘ﬂ ':.-(&f
A mdpAlieg :‘._‘(s;/‘f!
. i

DRILLING SUMMARY:

Elevation from Measuring Point

briller == 7. ST Eomama il
Rig Type — =7

Orilling Methoa —-o ™24/ TP ey

Bit(s) o, Tl

Orilling Fluid o9 7o

Surface Casing

Hollow Stem/Drive Casing I.D. (in.) S
Total Depth of Boring (ft.) ~
Borehole Diameter (in.) Y
WELL DESIGN:
Mbove = L Below
Completion Grade ) Grade
Basis: Geological Log e Geophysical Log
L, — Type
Total Depth of Well (ft.) <. 5
Casing String(s): C=casin Ssscreen
< ¢ n?(/{_ - /3 9 s -7/73 -8
-t — [ -
Py .
Casing: .L:w Sehm A 1{7, S0 Zrc 0 *"r{f-"‘fﬁ--ﬁnr_r
Screen: 7 . AL DT T P20 i
. : LTl
Centralizers AL p
Gravel/Sand Pack ;T = to . . feet
SN =0 [EErA LDIT L) i ra, . cpiiad
Bentonite Seal(s) N tg .. ) feet
to feet
Bentonite (type) /& €5 P /AS=
Backfill (cuttings) to feet
Cement Seal(s) ) ta 2.0 feet
to feet
Cement Composition . -
PRSI )l L ) —
Protective Casing AN to 2. feet
Protective Casing Type
a2 R e i 2 3
Other v /

WELL DEVELOPMENT:

y2) > "/
Methad -’Jdul,‘/' Firpn 70 = L2 (2p
Duration el hre Estimated production - — _ gpm
Water Appearance .. 4l TRILetAt

v L /

Remarks:

SoAdvrh Al 1D

LIl 5y 42,
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Project
Locstion

Geolégxat

WELL/PIEZOMETER COMPLETION DIAGRAM

Coupsd cder s,

100 N, FO5 - Bl - 39D

Well Numper PS‘ "10{/ - /0

—_ . PR
ke 0o 77
T .I
M Friznis

Date(s) of Installation 7— </~ 57>

Depth (ft.)_

l Depth to Water
®

i

1275 -

/. f‘/

SISO ————

N

- BROOS \\]

[T

"”1‘"“"“?},0.,

'Tu\a
"""ﬁt‘hﬂl

ToD

feet (G.L.) £levation fran Measuring Point
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ecology and environment, inc.

1776 SOUTH JACKSON STREET, DENVER, COLORADO 80210, TEL. 303-757-4984

International Specialists in the Environment

N~ .

TO . Paula Schmittdiel, EPA Utah State Coordinator
FROM . Mike Carmien, E & E FIT
DATE : March 15, 1988

SUBJECT: Draft Report, Field Activities, Well Drilling, Prospector
Square, Park City, Utah, TDD F08-8611-34J.

The purpose of this report is to briefly summarize the drilling
activities at Prospector Square, Park City, Utah in fulfillment
of TDD F08-8611-34J. Five new monitoring wells were installed
throughout Prospector Square by E & E FIT, with project officer
Ken Moll. These wells are to be used by the USGS for aquifer
tests and ground water sampling. Scheduled events are: well
installation, January - February, 1988; aquifer pump testing,
February, 1988; and ground water sampling, March, 1988,

The objectives of the five monitoring wells were to provide data
needed to determine if pumping of the Park Meadows Well affects
water levels in the unconsolidated valley fill overlying the Thaynes
Formation in areas adjacent to the Silver Creek Tailings Site.

These wells were also used to determine if the valley fill at

the Silver Creek Tailings site contains any layers of low permeable

strata that would retard ground water flow towards the Thaynes
aquifer.

The contractor used for the drilling and installation of these

wells was Dave's Drilling out of Salt Lake City, Utah. Two different
rig types were used, the first being a Chicago Pneumatic 7000

air rotary drill with hammer and casing; the sccond, a Portadrill
Model TLT hollow stem auger rig. Several contract disputes arose
over performance and sampling costs, with a final agreement of

delay time payment minus the first half hour for each sample taken.

With contract disputes settled, well installation work continued
on without incident.

Five new monitoring wells were installed into the unconsolidated
valley fill at and around Prospector Square, Park City, Utah.

These wells were numbered PS-MW-13, PS-MW-14, PS-MW-11D,

PS~MW~7D and PS-MW-5D., Figure 1 of this draft report illustrates

the locations of these wells. Ecology and Environment, Inc. personnel
worked closely with the USGS personnel in meeting the specifications
of well lithology logging, bedrock confirmation, well installations
and well development as specified in the contract. All wells

were drilled to bedrock (Thaynes or Woodside Formations) and then

the wells were set above the bedrock - valley fill interface

recycied paper
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in the alluvium. All wells were then installed and developed
according to contract specifications. Table 1 of this report
lists the dates of drilling activities per well. This table also
provides information on borehole depth, rig type, static water
levels, depth of intake, etc.

Lifhologic logging for all five wells was performed using 18 inch
split spoon samplers. Samples were generally taken every 10 feet
with the hollow stem auger rig, except when changes in lithology
dictated a change in sampling depth. The Chicago Pneumatic Rig
operated with 20 foot steel casings, which made sampling every

10 feet cumbersome and eventually a center of the contract disputes
mentioned earlier. All samples were recorded in Field Log Books

and pictures were taken by the USGS. For a more complete description

of the individual well lithology, please see the attached lithologic
logs.

Information regarding the lithology for well PS-MW-5D has been
estimared for this report due to the unavailability of the field
note book at the time this was written. A more complete lithology
for PS-MW-5D will be updated into the Prospector Square’s file
when this information becomes avaiable.
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TABLE 1
WELL CHRONOLOGY AND SPECIFICATIONS
PROSPECTOR SQUARE, PARK CITY, UTAH
TDD F08-8611-34J

DATES OF DATES OF BORE HOLE STATIC WATER DEPTH OF LOGGING RIG

WELL NO. DRILLING INSTALLATION 1988 DEPTH LEVEL SCREEN METHOD TYPE
PS-MW-13 1/21-1/23 1/23-1/24 . - 61 f: 8.7 ft 51-41 ft Split Casing
- Spoon Hammer
PS-MW-14 1/24-1/26 1/26-1/27 75 ft 27  ft 58.5-48.5 ft Split Casing
Spoon Hammer
PS-MW-11D 2/4-2/6 2/6-2/17 85 ft 15 ft 79.8-69.8 fr Split Hollow
Spoon Stem
Auger
PS-MW-7D 2/9-2/13 2/13-2/14 138 ft 12 ft 130-120 ft Split Hollow
Spoon Stem
Auger
' PS-MW-5D 2/88-2/21 2/21-2/22 95 ft 20 ft . 93-83 ft Splitc Hollow
Spoon Stem

Auger
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WELL/PIEZOMETER COMPLETION DIAGRAM

Praject Vkm AECTTr Sqaucare 00 No. FOos - B¢t -3 4
i [
Location Pﬂ - e (—"'ﬁd. , (1 ff:L" Well Number FS - 1Yl - D
v ;
Geologist e Ml /ﬁi-ﬂ ne. Lcleer Date(s) of Installation 7 /71? =
. L L7
Depth to Water feet (C.L.) Elevation from Measuring Point

DRILLING SUMMARY:
Depth (|"t.)_1

Cement Compositign terilona Type JL cement iv(S “20
_ Quile Gel (bentonite) ard 7 ael H20 peon sack (54i)
Ry . Protective Casing 3.8 t_ O feet
Protective Casing Type Steet S" TP, 3.8° Icn;H_.
N pVC
.'.. Other PVC caocimd o < Sl Cap At tep A et
A PUC seuws Mo 0m  bottorm
WELL DEVELOPMENT: '

Methoa _ Fhr [ ift

, / Ouration S hrs Estimated proguction__0-9 __gpm
g5 AT UL : Water Appearance ( loudy, rmuddy
™ ) 77 ~7

{m)

v,

L

204

Remarka: Dcovelopmenl haited at vequest o] Jirm
v

Mpoason, UsGs v

K s Oriller Daves DAlling.
-, A Salt f[ake. ity haks
) i Rig Type Pertedmil <P ¥doo
‘. ‘i Orilling Methad_wilcew > temm cinder
A . Bit(s) too i,  [¢) ~
P ;: ‘,\ Orilling Fluid _pnepme  isedd
l P L Surface Casing o ttee
h < - Hollow Stem/Drive Casing [.D. {in.) <Yy
- N Total Depth of Boring (ft.) “o
N Y Borenole Diameter (in.) 2/4
- 20 p v
i - WELL DESIGN:
- N .
PR < —Abeve— —Balow—
I - b Completion Grade At ~_ Crede—
, b D Basis: Geological Log ¢~ Geopnysical Log
20 4 S . Type spiit smcuﬁv'nﬁr
. g Total Depth of Well (ft.) 4.3 ' i samples
1 - 5 Casing String(s): C=zcasing Szscreen
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: Y \”\ /g "13 - 0 C hd
- \
l Ao 4 BN ] Casing: Pve 24" Sched € Fluh Jormt
v < ! o i
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' v _ ' e to_ ¢3.C feot
v v Bentonite (type) /4" pellets :
[ \ N Backfill (cuttings) bentonite TD to 2. feet
<0 4 “ v Cement Seal(s) 3 to (5 feet
h 7 to faet
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WELL/PIEZOMETER COMPLETION DIAGRAM

Project Pre s p c CTEY Sq e re. 0D No. Fcff - =] -3 4’
T T —
Location __Parke. Catw.  Lltah Well Number PS-Muwy - S D

. r

Geologist f\«{ ‘. e Cle/l Y I‘C ! Date(s) of Installation 2/2 Z ISE

Depth to Water Z O feet (G.L.) £levation from Measuring Point

DRILLING SUMMARY:
Depth (ft.)_

‘ss " o = = =S

\ 4 - Oriller Dave's Dl fh({,
. Scit Lotee Cihy, L[fabh
oy >, Rig Type Fertady)l, ¢P_?cocC -
. Drilling Method incllci ‘Stem anacr
"\ - Bit(s) oo ttn ”
0 - ¥ - Orilling Fluid _ aene wyed
\ AY
e rd
S < Surface Casing (' Stecl v ith jocieiag steel cap
S N Hollow Stem/Drive Casing I.D. (in.) 4 Y47 4
’\/ = Total Depth of Boring (ft.) &
2c 4 . - Borehole Diameter {in.) T/4
d N
l M B WELL DESIGN:
P \
\ - Above Below
l g P Completion Grade Grade
3e~ 1 N Basis: Geological Log Geophysical Log :
N /\ Type <pl't Spoopy dndcﬂ'r”.\.ngj
\ R Total Depth of Well (ft.) 93 T sarples
‘ - . Casing String(s): C=casing S=screen
> v _ 13 - &3 S -
40 - N N €3 - c -
l bt e Casing: _VC. 2" Sched EC flush jeint
\I A Y
\, . Screen: { Ve 2" 20 -<ict
\
\
”~ ]
‘ <04 Ty v Centralizers __rcne i1s<da
N “\ Gravel/Sand Pack q5 ta = feet
2 < 1-7¢ mesh Colerade <ilica Sand
- 3 Bentonite Seal(s) e to 79 feet
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@ 0 4 > - Bentonite (type) olday /4" pelleis .
N S Backfill (cuttings) S —— to — feet
I ) .\ Cement Seal(s) 79 to ¢ feet
\ \ to feet
“ g Cement Composition Yortlara Type T cement drowt w5 7o
\’ P Guile Gel ard 7 qok H20 oun A4-tpFack, cemert-
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L\\’ /\ Protective Casing Type ('t steel . th locicina, cap
- - J T
N >, Other
I
rd ”
&_J % @ WELL DEVELOPMENT:
‘ o Methoda FAhr (43
. = Duration _ 7S  hrs Estimated production___  __ _gpm
cl=l:. Water Appearsance <Aty i/ Bran
q0 - i ! il
l - I==. Remarks:
B -1p
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L!URIPB NO. PS-M-5D

CATION SIDEWINDER DRIVE

ans CONTRACTOR  DAVE'S DRILLING

LITHOLOGIC LGG
PROSPECTOR SQUARE

Page | of 2
ELEVATION (MSL) 0

BORING COMPLETION DATE (02/22/88
DRILLING METHOD HOLLOW STEM AUGER

WATER LEVEL 1st ENCOUNTERED (ft,BGS)} _ 25.00
§ TYPE PORTADRILL STATIC WATER LEVEL (ft,BES} _ 20.00
T\ CARMIEN (BSS = Below Ground Surface)
h | Lithol. | Sample
iflt | Colwsn { Type ID LITHOLOGIC DESCRIPTION COMMENTS
’ CORE REFER TO WELL PS-#4~5 FOR DESCRIPTION OF LITHOLOGY FROM 8" SURFRCE CASING CEMENTED
0-12 FT FROM 0-12 FT
' Split spoon driven frem 20~
’ CORE CLAY, reddish brown, matrix mixed with fine to coarse sand, | 21.5 ftj 40% recovery
angular to subangular.
‘ L + t 1
' + 4+ $ $
i | | |
GRAVEL /CLAY/SAND, poorly sorted, 25X gravel, 60X clay, 15% Split spoon driven 40-41,5 fi;
40 CORE sand; clay reddish brown, sand sed to coarse, angular to 60X recovery.
l subangular
T 4 + T
J T ' r
l 1- <L
¢
s. Split spoon driven 60-61.5 ft;
CORE CLAY, reddish browm, plastic, moist, very fine silt within 100% recovery.
satrix; clay tight, comsistent.
7‘ L - L L
l 1L - -*




Page 2 of 2
Well: PS—-MW-SD SIDEWINDER DRIVE

CLAY/GRAVEL, clay reddish brown, intersixed with angular to | Split spoon driven 80~81.5 ft;
- 80 CORE subangular 0-1° sandstone chips; some evidence of Woodside 85% recovery.

shale; purplish staining.
- 990 4 L "r
- COoRE Drilling has ceased due to presence of natural gas in bore- | Drilling stopped at request of

hole. Park City, USES, and E & E.

ol oo s o= e % o = b = e 2 = ol m &
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ABBREVIATIONS

About
Angular
Approximate, Approximately
Average
Biotite
Black
Boulder
Brown
Calcite, Calcareous
Carbonaceous
Cement, Cemented
Clay, Clayey
Coarse
Cobble
Compact
Crossbedded
Crystal
Cuttings
Dark
Decrease
Driven
Feldspar
Fine
Fragment
Grade

Gravel

Green

Hard
Hematite
Increase
Interbedded
Light
Limonite
Little
Material
Matrix
Medium

Mixed

Part

Pebble

Pink

Plastic
Poor, Poorly
Purple
Quartz
Quartzite
Recovery

USED IN LITHOLOGIC LOG DESCRIPTIONS

abt
ang
aprox
av
biot
blk
bldr
brn
calc
carb
cmt
cly

chbl
cpct
xbd
x1
ctgs
dk
decr
drvn
fid

frag
grd
gvl
gn
hd
hem
incr
intbd
1t
lmn
1tl
mat
mex

mxd

pt
pbl

plas

purp
qtz

qtzt
revy
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ABBREVIATIONS

Sand-
Sandy
Shale
Silt
Silty
Size
Small
Soft
Sorted
Split
Spoon
Stain
Streak
Subangular
Subrounded
Tight
Very
Weather
Weathered
Well
White
With
Without
Yellow

USED IN LITHOLOGIC LOG DESCRIPTIONS

(CONTINUED)

sd
sdy
sh
slt
slty
sz

sft
srtd
spl
spn
stn
Str
sbang
sbrd
tt

wthr
wthrd

wh
'W/

w/o
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ATTACHMENT B
FIELD AUDIT REPORT



8 “\ﬁo STa ,.%
§ "h % UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
2 <]
3 y REGION ViII
elv,.‘ é‘\‘f
L pROV

999 18th STREET—SUITE 500
DENVER, COLORADO 80202-2405

SEP 2§ 1987

REF: B8ES-ES

MEMORANDUM
TO: Paula Schmittdehl, SHWM-SR
Project Officer

FROM: Lester D. Sprenger, 8ES-TI
Field Quality Assurance Officer

SUBJECT: Field QA Audit of the Silver Creek Tailings Well Superfund
Sampling Activity

1 have attached for your use the Field QA Audit on the subject plan. The

sampling activity was carried out very effectively and should result in valid
and defensible data. '

Attachment

cc: (w/attachment) Jim Littlejohn, 8ES-AS
. (w/o attachment) Marshall Payne, 8ES-ES



UNIVERSAL
FIELD OVERVIEW
CHECKLIST
Site Name Silver Creek Tailings
Location Park City, Utah

Study Date(s) 8/31 and 9/1/87

Facility Coatact Ron Ivie

Phone Number 649-9321

Contractor/State Personnel Jim Mason - USGS

Address Salt Lake City, Utah

Phone Number

Project Leader Muhammad Slam - UBSHW

Other Contractor/State Personnel

ESD Overview Personnel Lester D. Sprenger

Other Personnel aﬁd Affiliation

Ken Thompson - USGS

Mike Long - UBSHW

Robert Eddy - E&E

Dan Kenney - E&E

Pauta Schmittdehl - EPA

o o dn o n m®m wf o b o o w'wm =’ o w s
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PLANNING AND PREPARATION

1)

Was a study plan, work plan, site operations plan, etc. issued
for this investigation?

pate Issued 6/22/87

If YES:
Was the study plan reviewed by ESD?

Was the study plan acceptable?

SAMPLING

General Procedures

1)

2)

3)

4)

5)

6)

Were sampling locations properly selected?

1f No, explain

Were samples collected starting with the least likely coataminated
and proceeding to the most likely contaminated?
Remarks

Were new disposable rubber gloves worn during collection of all
samples?
Remarks

Was sampling equipment wrapped in aluminum foil and protected from
possible contamination prior to sample collection?

If No, explain___ Sample equipment is kept in clean carrying

bags.

1f equipment was cleaned in the field, were proper procedures used?
(This includes storage mgthod for rinse water and solveats)

If No, explain

What field instruments were used during this investigation?
pH meter and conductivity meter

Y or N
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7)

8)

9)

10)

11)

Page 3 of

Were field instruments properly calibrated?

If No, explain

Were calibration procedures documented in the field notes?
Remarks

Were the samples chemically field preserved?
If No, explain

Were the samples iced?
Were samples for selected parameters field filtered?

If Yes, list parameters and descfibe procedures.

Meters - 0.4% micron filter using a perjstajtic pump,

Well Sampling

1)
2)

3)

4)

5)

6)

7)

Was depth of well determined?
Was depth to water determined?

Were the above depths to water converted to water level elevatioas
common to all wells?

Describe how the depths were determined

Surveyed by J.J. Johnson, Park Cjty, Utah.

How was the volume of water originally present in each well deter-
mined? With a steel tape measure

Was the volume determined correctly?

How was completeness of purging determined?
Volume
Measure X
Time/Flow rate
Cond./pH/T

Was a sufficient volume purged?

Was the well over—purged?
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Page 4 of 9
) Y or N
8) Was a dedicated (in-place) pump utilized? N
If 0o, describe the method of purging (bailer.- include type and
construction material, pump - include type)
A PVC Brainard Kelman pump was used.
9) How were the samples collected?
Bailer
Pump X
Combination_
Construction material of bailer:
Design of bailer
Open Top
Closed Top
Other
10) If a pump was used, describe how it was cleaned before and/or between
wells, Soapy water, rinsed with water.
11) Was the sample properly transferred from bailer to sample bottle (i.e.,
was the purgeable sample agitated, etc.)?
12) Was the rope or line allowed to touch the ground? _ N/A
13) Was any wetted rope or line discarded after use at each well? N/A
14) How many wells were sampled? 7
Surface Water Samvling
1) What procedures and equipment were used to collect surface water N/A
samples?
Who collected samples?
2) Did the samplers wade in the stream during sample collection? N/A
.1f Yes:
Did the sampler face upstream while collecting sample? N/A
Did the sampler insure that roiled sediments were not collected N/A

along with water sample?
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Page 5 of 9
Y or N
3) Note any deficiencies observed during the collection of the surface
water samples
Waste, Sludge, Soil/Sediment Sampling
1) What procedures including equipment were used to collect soil/sediment
samples?
2) Were the soil/sediment samples well mixed prior to placing the sample
in the sample container? N/A
3) Note any deficiencies observed duriag the collectioa of the soil/sedi-
ment samples
Total number of samples collected
Qther Sampling
1) What other types of samples were collected during this investigation?
2) What procedures were used for the collection of these samples?
Who collected samples?
QUALITY ASSURANCE/QUALITY CONTROL Y or N
(Wwhile all of these QA/QC procedures are anot necessarily used,
please identify the specific techaiques which ware employed by
sampling personnel.)
Y

1) Did the sampling personnel utilize aay field trip blanks?
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Page 6 of 9
Y or N
2) Did the sampling personnel utilize preservative blanks? N
1f Yes, to either of the above questions, list the types aad handling
of the blanks
3) Were any equipment blanks collected? Y
If Yes, list: Deionized organic-free water was poured through
sampling equipment - 1 sample collected
4) Were any duplicate samples collected? Y
If Yes, list the types (parameter coverage, etc.) and describe their
handlinag. one sample for all parameters - handled as a
regular sample
S) Were any spiked samples utilized? N
If Yes, list the types (parameter coverage, etc.) and describe their
handling.
FIELD DOCUMENTATION AND CHAIN-OF-CUSTODY
1) Were split samples offered to the site owner or facility represen- Y
tative?
2) Was a receipt for samples given to the site owner or facility repre-
sentative prior to leaving the site? N/A
3) Were chain-of-custody records completed for all samples? Y
4) Were sample tag numbers and laboratory traffic report form numbers Y
cross referenced to chain-of-custody forms?
5) Were chain-of-custody form aumbers recorded in the field log book? Y
6) Were all samples properly sealed at the time of collection? !
7) Were samples locked in vehicle or kept in’'a secure place after col- y

lection?
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Page 7 of 9

Y or N

8) Were all sample tags and chain-of-custody forms signed by sample col-

lector(s)?
9) Were sampling locations adequately documented?

If No, explain

10) Was sampling documented with photographs?
If Yes, was a photolog maintained?

11) Were the samples shipped to a coatract laboratory?
If Yes:
Were the traffic report forms filled out properly?

Were the samples properly packed for shipment?

STATE REGULATORY AGENCY PERSONNEL

Qualifications of ianvestigative/sampling personnel (traianing and
experience) by names

Have ianvestigative/sampling personnel received sampling techaique and
equipment training?

Have personnel received safety training?

If yes to elther of the above questions, list where and when the
training was received aad who provided the iastruction.
At State offices once a year by EPA or EPA contractor.

Do the lnvestigative/sampiing personnel undergo periodic refresher
tralning regardiag safety?

Did the investigative/sampling personnel have appropriate safety equip-
ment in their possessicn during this inspection?

1f YES, describe the equipment which was available and/or used duriag
this inspection. HNu

If NO, list the equipment which was needed.

Y or N
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Y or N

Have the investigative/sampling personnel been categorized as to the
type of inspectioas they can conduct? Y

Have the {avestigative/sampling personnel had comprehensive physicals? y

Do.the sampling personnel participate {n a medical monitoring program

(i.e., periodic follow—up physicals)? Y
If yes, how often? Yearly
Do the investigative/sampling personnel perform the eatire RCRA Interim
Status Inspection or merely collect samples? N/A
If the persoanel oaly collect samples, how are their sampling efforts
coordinated with the rest of the inspection? N/A
If state persoanel did not collect samples, did they thoroughly evaluate
sampling procedures used by facility? N/A
If facility collected samples, did state representatives accept a split
sample(s)? N/A
SOP (Applies only to state overviews)
QAPP CERCLA :

Has the state developed an ¥k for RGRA fleld sampling? v
Did the state personnel have a copy of thqugg with them during this "
inspection? !
What does the g%%PCover?

Field inspections in general (sampling techniques, etc.)

Sample handling _ X

Sample I.D. and chain-of-custody X

Uses and limitations of various types of baillers and pumps _X

Equipment cleaning X :

Field measurements (cond., pH, T, etc.) X

Calibration of field instruments X

Other

QAPP

Did they follow their SO during this iaspection? Y
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GENERAL COMMENTS/OBSERVATIONS

The sampling went very well. The data from this sampling activity should be

valid and defensible.

At the first sampling site I did have them cut off the brass end of a rubber

garden hose which was attached to the well pump. Since the sample plan did not

call for organic analysis I had no objection to the use of a rubber garden hose,

however, had they been taking samples for organic analysis, I would have had

them change to teflon tubing.
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ATTACHMENT C
MODIFICATIONS TO WORK PLAN
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ADDITIONAL WORK NOT INCLUDED IN ORIGINAL WORK PLAN

During drilling operations of the original 11 monitoring
wells, the need for two additional monitoring wells became
apparent. Due to the shallow depth at which consolidated rock
was encountered in the upgradient, deep, alluvial well, a second
deep well was completed to insure that a true representation of
the quality of water at depth would be obtained.

Prel iminary water-level data from the completed monitoring
wells indicated a possible component of ground-water flow in a
northeasterly direction, away from the tailings area, in
addition to the component of flow along Silver Creek. Therefore,
to insure representation of downgradient conditions, an
additional monitoring well was completed near the Pace-Homer
Ditch, north of the tailings area.

At the request of the U.S. Environmental Protection Agency,
additional aquifer characterization was completed in the Silver
Creek Tailings area. The additional work was designed to
determine whether there is a connection between the
unconsol idated valley-fill and the consol idated-rock aquifer
used as a municipal water supply. Also, the transmissive
properties of the unconsclidated valley-fill would be
characterized from lithologic descriptions and slug tests.
Three elements of work were included in this phase. First,
five, deep, alluvial wells were completed near tne consolidated
rock. Three of these wells will be used to characterize the
lithology and quality of water at depth in the tailings area.
The remaining two additional wells were located between the
tailings area and the Parks Meadows Municipal Well. These wells
were monitored during an interference test.

The second element of the additional aquifer
characterization involved a 72-hour interference test designed
to determine effects of pumping the Park Meadows Well on water
levels in the Thaynes Formation, Woodside Shale,unconsol idated
valley-£fill, and on discharge of springs and streams in the
area. All wells, springs, and streams were monitored during the
test.

The final element was designed to obtain estimates of
horizontal hydraulic conductivity from each of the monitoring
wells., These estimates can be derived from data obtained from
slug tests of each well. Rather than using a slug of water
injected into each well, water can be displaced within the well
by a cylinder, and recovery can be monitored.
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ATTACHMENT D
OUTLINE FOR STUDENT T-TEST
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R450-1-F
APPENDIX P
TESTS FOR SIGNIFICANCE

As required in 7.13.4.(b), the owner or operator shall use the Student's
t-test to determine statistically significant changes in the concentration
or value of an indicator parameter in periodic groundwater samples when
compared to the initial background concentration or value of that indicator
parameter. The comparison shall consider individually each of the wells in
the monitoring system. For three of the indicator parameters (specific
conductance, total organic carbon, and total organic halogen) a
single-tajiled Student's t-test shall be used to test at the 0.01 level of
significance for significant increases over background. The difference test
for pH shall be a two-tailed Student's t-test at the overall 0.01 level of
significance.

The Student's t-test involves calculation of the value of a t-statistic
for each comparison of the mean (average) concentration or value (based on a
minimum of four replicate measurements) of an indicator parameter with its
initial background concentration or value. The calculated value of the
t-statistic shall then be compared to the value of the t-statistic found in
a table for t-test of significance at the specified level of significance.
A calculated value of t which exceeds the value of t found in the table
indicates a statistically significant change in the concentration or value
of the indicator parameter.

Formulae for calculation of the t-statistic and tables for t-test of
significance can be found in most introductory statistics texts.

Cochran's Approximation for the Behrens-Fisher Students] t-test.

Using all the available background data (Np readings), calculate the
background mean (Xg) and background variance (Sg 2). For the single

monitoring well under investigation (n? reading), calculate the monitoring
mean (x;) and monitoring variance (Sp €).

For any set of data (X1, X2 . . . Xn) the mean is calculated by:
X'|+X2............+Xn

n

nd the variance is calculated by:

o

) (X3 =X2 + (Xp =X)2. . . . .+ (X- %2
S =

n-1

Where "n" denotes the number of observations in the set of data.

The t-test uses these data summary measures to calculate a t-statistic
(t*) and a comparison t-statistic (t.). The t* value is compared to the
te value and a concliusion reached as to whether there has been a
statistically significant change in any indicator parameter.

The t-statistic for all parazmeters except pH and a similar monitoring
parameters is

X - X
t* m B
_ 2 2
: m ng
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If the value of this t-statistic is negative then there is not significant
difference between the monitoring data and background data. It should be
noted that significantly small negative values may be indicative of a
failure of the assumption made for test validity or errors have been made in
collecting the background data.

The t-statistic (t¢), against which t* will be ccmpared, necessitates
finding tg and tm from standard (one-tailed) tables where, '

tg = t-tables with (ng - 1) degrees of freedom, at the 0.05 level of
significance.

tp = t-tables with (np ~ 1) degrees of freedom, at the 0.05 level of
significance.

Finally, the special weightings Wg and Wy, are defined as:

S 2 s 2
wB = B and wm = m
ng m

and so the comparison t-statistic is:

W t W t

The t-statistic (t*) is now compared with the comparison t-statistic
(tc) using the following decision rule:

If t* is equal to or larger than t¢ then conclude that there most likely
has been a significant increase in this specific parameter.

If t* is less than t. then conclude that most likely there has not been
a change in this specific parameter.

The t-statistic for testing pH and similar monitoring parameters is
constructed in the same manner as previously described except the negative
sign (if any) is discarded and the caveat concerning the negative value is
ignored. The standard (two-tailed) tables are used in the construction t.
for pH and similar monitoring parameters conclude that there most likely has
been no change.

A further discussion of the test may be found in Statistical Methods (6th
Edition, Section 4.14) by G.W. Snedecor and W.G. Cochran, or Principles and
Procedures of Statistics (1st Edition, Section 5.8) by R.G.D. Steel and J.
H. Torrie. :

STANDARD T-TABLES 0.05 LEVEL OF SIGNIFICANCE

Degrees of Freedom t-values t-values
(one-tail) (two-tail)
1. 6.314 12.706
2. 2.920 4.303
3. 2.353 3.182
4. 2.132 2.776
5. 2.015 2.51
6. 1.943 ©2.4417
1. 1.895 2.365
8. 1.860 2.306
9. 1.833 2.262
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10. 1.812 2 228
1. 1.796 2 201
12. 1.782 2.179
13. 1.771 2.160
14. 1.761 > 145
15. 1.753 2.131
16. 1.746 2120
7. 1.740 2.110
18. 1.734 2101
19. 1.729 2093
20. 1.725 2.086
21. 1.721 2080
22. 1.717 5.074
23. 1.714 2. 069
24. 1.7 2. 064
23. 1.708 2.060
30. 1.697 2042
40. 1.684 2.021

Adopted from Table III of"Statistical Tables for Biological, Agricultural,
and Medical Research” (1947, R.A. Fisher and F. Yates).
KEY: Hazardous Waste
1987 26-14
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INTERFERENCE TEST DATA
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% DAMES & MOORE c BOFERSONAL LIV TED DARTNERSHIT

220 EAST BROADWAY, SUITE 200, SALT LAKE CITY. UTAH S34100- 2400 (a0 9210235

August 23, 1988

Park City Municipal Corporation
P.0. Box 1480
Park City, Utah 84060-1299

Attention: Mr. Ron Ivie

Dear Ron:

Attached are comments relating to the '"Draft Groundwater and Surface
Water Study Report, Silver Creek Tailing Site'" August 1938 prepared by the
Utah Department of Health and the U.S. Geological Survey. Two sets of com-
ments are attached .reflecting the independent evaluations of George Condrat

and myself.

Very truly yours,

DAMES & MOORE

Peter F. Olsen
Associate

PFO/f1l

cc: Mr. Brent Bradford, UBSHW
Ms. Paula Schmittdiel, EPA

AUG 23 19€8
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COMMENTS ON
DRAFT GROUNDWATER AND SURFACE WATER STUDY REPORT
SILVER CREEK TAILINGS SITE
AUGUST 1988

These comments deal exclusively with the water quality portion of the
study. Overall, the report does a very poor job of presentation and analysis
of the water quality data. It is extremely difficult to obtain an overview
and make independent evaluations of the interpretations and conclusions
reached. The map presented as Figure 2 is of such small scale and so crowded
that it is very difficult to locate wells and surface water sampling points
and correlate results with sites. The tailings area is not delineated on this
map. The only map which provides reasonable locational data for the wells was

hidden in an attachment and on it one of the upgradient wells is misidentified

(2D should be 12).

The data is presented as a mass in Tables 6 and 7 for surface water
sampling results and in a 5-page fine-print table (Table 9) for ground water.
Such presentation defies visualization and understanding. Graphical presen-
tations need to be included such as Piper diagrams for the common ions to show

variations in basic water chemistry (by well and with time) and areal plots of

the concentrations of key metals.

It is noted that '"data which did not match closely with other labs was
flagged with a star and was not included in the statistical evaluation." How
was such a match determined - simply by subjective evaluation or was some
objective criterion applied ? There are many sets of data included in Table 9

which are not flagged which do not "closely match'" each other.

During submittal of quarterly results of EPA's CLP analyses, the data was
in standard CLP format which indicates any qualifiers for each value pre-
sented. This format was not utilized in the report and as a result there is
no way to determine if qualified data, including that which is bracketed,
i.e., below CRDL, was used in making statistical comparisons. From previous

submittals, however, it is obvious that it was.
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Quality Assurance of the data is, in essence, not addressed. Presenta-
tion of the CLP results in standard format along with narrative indicating
problem areas would be sufficient for EPA's analyses. Something similar is
necessary for the USGS and State Health Laboratory data in order to permit
evaluation of the precision and accuracy of these results. To simply state
that both conduct their own QA programs and that such documents are kept on
file and may be obtained upon request, provides no assurance of the quality

of the data.

One specific QA area that needs to be discussed has to do with the detec~
tion limits for the various metals. These vary significantly among the three
labs and within any one agency's lab(s) from round to round. Does the fact
that EPA's splits were analyzed by 'various contract laboratories" have any-
thing to do with varying capabilities, different methodologies or wvarying

CRDLs of the different labs ?

In making the calculations for statistical comparisons; how were values
below reported detection limits handled - by utilizing half the reported de-

tection limit as the value ?

While the use of the combined data from the three upgradient wells as
"background" is appropriate, the use of the (presumably) combined data from
"all other wells'" as a downgradient value does not seem to be, since some of

these "others," such as wells 2, 4, 5, 6 and 8 are in the middle of the site,

not at its downgradient boundary.

Statistical evaluations were made separately for the data generated by
each of the agencies. Whether this meets the intent of the Site Investigatiom
Agreement which states that all validated (i.e., unqualified in our interpre-
tation) be used is not clear and needs to be resolved. Since several CLP labs
conducted the EPA analyses, another option may be to utilize the combined
measurements of all three agency labs (eliminating outliers by an objective

method).
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Attachment D (still labeled as Appendix F) is taken directly out of the
UBSHW regulations document. This is not an appropriate attachment since it
deals with RCRA requirements, notes the 0.01 confidence level as per the Part
265 regulations, then in the formulas and tabular values uses t-values asso-
ciated with the 0.05 confidence level. We assume that the 0.05 level was used
but perhaps the 0.0l level is more appropriate in this situation. Since the
Site Investigation Agreement does not specify the statistical test to be
employed, justification for the use of Cochran's approximation of the Behrens-
Fisher Students t-test needs to be presented. Simply because it is the one
required in certain portions of the RCRA regulations does not mean that it is
the most appropriate to use in this situation. This needs to be resolved

among the participants in the Site Investigation Agreement.

The individual values (along with any qualifications of the data) used
for each statistical comparison need to be clearly identified in a separate
table and pertinent data for the comparison summarized. A presentation such

as that in Table 11 does not provide sufficient information.

The concentrations of metals detected in the wells should be placed in
better quantitative perspective to primary and secondary drinking water stan-
dards. For example, the highest levels of zinc detected (2,000-3,000 ug/l)

are well below the secondary drinking water standard of 5,000 ug/1.

The term '"release" 1is continually used in the water quality sections.

This needs to be examined closely.

Comments by
Peter F. Olsen
Dames & Moore
August 22, 1988



COMMENTS ON
DRAFT GROUNDWATER AND SURFACE WATER STUDY REPORT
SILVER CREEK TAILINGS SITE
AUGUST 1988

SECTION 3.1 S

lst Paragraph

There is no evidence of glaciation of the valley at Prospector Square.

4th Paragraph

What information is available regarding the use of solvents and acids at

the site?

5th Paragraph

To say Park City has plans to cover the tailings could be taken as a

deliberate suggestion that the City has not acted at the site.

SECTION 3.4.1.2

The water table surface map in Figure 4 shows conditions only during
April 1988. Were variations in the flow direction noted during other

times of the year.

SECTION 3.4.1.4

2nd Paragraph

Infiltration of snow-melt and down-valley flow of ground water through

the alluvium are an important cause of the ground water rise.

SECTION 3.4.1.5

How poor is the slug data ? 1Is it reliable at all ? The report should
include the basic data and should show the curve matches.

-4—-
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SECTION 5.0

Is there aquifer interconnection between the alluvium under the Prospec-
tor Square site and Park Meadows well ? This was an important study

objective.

SECTION 8.1

How was the volume of tailings calculated (to & significant figures) ?
Apparently tailings were identified in only three borings (see Appendix
A) with a total thickness of 1.0, 5.3 and 1.6 feet, respectively. What
is assumed areal extent and thickness ? Concentrations of chromium and

manganese are within the range typically encountered in western soils.

SECTION 8.2

2nd Paragraph

What is background ?

3rd Paragraph

What does significant mean ? This could be confused with statistically

significant.

4th Paragraph

Well MW-10 is close to Silver Maple Claim and may be affected by that
site. A more thorough evaluation of common ion chemistry may be more
revealing than looking at trace metals. Sulfate is generally a good
indicator of contamination from mineral deposits due to its generation by
oxidation of sulfides. Report should contain Piper diagrams to aid eval-
uation of common ion chemistry. Concentration maps of sulfate, chloride

and other constituents would also aid interpretation.
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SECTION 8.3

Only zinc showed to be consistently above background in ground waters
downgradient of the site according to the report. The occasional fin-
dings of significant increases for arsenic, cadmium, chromium, and manga-
nese, are often contradicted by data for other agencies taken at the same
time or by subsequent sampling rounds. Data for trace metals are subject
to large variations due to sampling and analytical variability and the
occasional significant differences may be due solely to this. Zinc and
other parameters show wide variations between splits of individual

samples.

Questions - How were ''less than" values handled in statistical com-
parisons ? Have evaluations been made to statistically identify indivi-
dual wells and sample splits which are outliers indicating sampling or

analytical error ?

2nd Paragraph

"Another CERCLA site" - Is State suggesting Prospector Square is a CERCLA

site ?
SECTION 8.4

Variations of up to 50 times occur within splits of individual samples.
SECTION 9.1

What is the meaning of "significant" in Item 2 ?
SECTION 9.2

Item 1 - See comment on Section 8.3
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Item 2 - The average cadmium concentration of 0.018 mg/l was barely over

the drinking water standard of 0.010 mg/l.

Item 3 - Does not say whether interconnection occurs.

SECTION 9.3 - .

Item 1] - See comment in regard to Section 8.4

Item 2 - Cadmium exceeded the drinking water standard in one sample loca-
tion (near Wyatt Earp Drive) in one sampling round only. Cadmium exceed-
ed the standard in two of the three splits only, and only exceeded the
standard by a small amount. The USGS split was over 5 times lower than
the other splits values and was well below the standard. The stream

location below the location near Wyatt Earp Drive met the standard for

cadmium.

Tables 1 and 2 - An elevation of a clearly identifiable elevation datum

(such as top of casing) should be reported for future monitoring. A sur-
face elevation measure to 0.01 feet is very difficult to reconstruct

unless there is a benchmark.
Well logs do not identify any tailings

Table 4 - Table should clearly identify what is being compared, should
show population means and variances. Table should include evaluation of
outliers, individual samples, and splits which are significantly dif-

ferent than the upgradient or downgradient populations.

Figures 1, 2, 4 and 6 - Should show north-arrows.

Figure 2 - Is difficult to read and at a rather small scale. Why not put

it on a standard U.S.G.S. quadrangle map ?



Figure 5 - Should show months on x-axis and break between 1987 and 1988.

Plots should be on sample vertical scales and same horizontal scales.

Figure 6 - What is this supposed to

show ?

Comments by
George W. Condrat
Dames & Moore
August 22, 1988
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION Vi

‘." 999 18th STREET - SUITE 500

DENVER, COLORADO 80202-2405

SEP
Ref: SHWM-SR

Kent Gray
Utah Department of Health
P.0. Box 16690

| 'aen
v

Salt Lake City, Utah 84116-0690

Dear Kent:

Enclosed are EPA's comments regarding the draft Ground Water
and Surface Water Study Report for the Silver Creek Tailings

site. Although the report is fairly complete,
should be addressed before finalizing the report.

several issues
If you or your

staff have any questions regarding our comments, please feel free
to contact me at (303) 293-1518.

I am planning on the meeting the morning of September 8th
with the State and Park City to go over the comments to the
report. Please let me know if plans for the meeting change.

Enclosure

Sincerely,

Buls ééhmtﬁd%[ %’ 7

David A. Schaller, Chief
Site Evaluation Section

TSI RED
4y Yuer? Gzms 1 IO LA

SEP 6 1988
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EPA COMMENTS ON
DRAFT GROUND WATER AND SURFACE WATER STUDY REPORT
SILVER CREEK TAILINGS SITE

GENERAL

1. The term "significant" is used throughout the report in a
variety of contexts, some statistical and some not.
Clarification is needed as to how the term is being used in the

report, since the term has a specific meaning with reference to
environmental impacts.

2. The report should include a detailed discussion of target
populations for each pathway, including number of wells and their

uses and zones of completion as well as surface water uses and
points of diversion.

3. In several portions of the report, additional discussion is
needed to explain what was done and how. The discussions in many
instances are too general and do not allow the reader to reach
the same conclusions. Specific examples of insuficient

information and discussion are identified in the rest of the
comments.

GROUNDWATER

4. Section 3.4.1.5, Slug Test: The model that was used for
analyzing the slug test as stated in the report is for confined
isotropic conditions. 1In the first paragraph it stated that the
alluvial aquifer is an anisotropic, unconfined aquifer. More
explanation is needed as to why the methods used to determine
hydraulic conductivities were considered appropriate when the
assumptions of the methods can not be met. The Hrsorlev basic
time lag method for approximating soil permeability is widely

used for alluvial conditions that are heterogenous and unconfined
in nature.

5. Section 5.0, Interfernce Test: Page 12, second paragraph,
line 7 - the depth of 96 feet should be changed to 95 feet to
match Table 1 in the well log for PS-MW-5D in Attachment A.

Page 13 - the statement that small fluctuations in wells
PS-MW~-1S, PS-MW-1D, PS-MW-2, PS-MW-3, PS-MW-4, PS-MW-7D and PS-
MW-11D may have been due to pumping of the Park Meadows well does
not appear to be substantiated by the hydrographs included in the
report. The statement referring to the influence of the Park

Meadows well and to recharge and surface runoff needs further
explanation.

6. Section 8.2, Groundwater Data, Page 15, 2nd Paragraph: The
discussion is unclear. Perhaps a sentence or phrase is missing.




7. More information is needed in Section 8.2 as to how upgradient
and downgradient wells were determined. What method was used to
determine an upgradient/downgradient well.

TAILINGS CHARACTERIZATION

8. Section 4.3.3,: No mention is made of the E.P. toxicity

results of the subsurface soil cores collected of the tailings

which indicate some of the samples meet the criteria of a

hazardous waste. This information should be provided in the e e
report and included in the findings. Also, a more detailed
discussion should be included regarding the type of tailings and
their extent found during drilling.

9. A discussion of the geochemical character of the tailings
should be provided under section 8.1 on Waste Characterization,
to help explain the results of the groundwater sampling effort.
An understanding of the geo-chemical form of the tailings would
support the presence or lack of particular elements in the
groundwater.

SURFACE WATER

10. Section 8.4, Surface Water/Sediment Data: While Silver Creek
sediment is heavily contaminated, the surface water release
question still remains inconclusive, since the most upgradient
sampling station is in the immediate vicinity of tailings. This
was verified by the attempt to install a monitoring well at this
location in November 1987. This effort encountered a significant
thickness of tailings near the surface that have likely eroded
into the creek as the sediment data shows. The furthest extent
of contamination downstream is presently unknown.

11. Section 9.3, Surface Water: All comparisons in the report to
background surface water or sediment are likely to underestimate
releases. The conclusions should reflect this underestimate of
releases to the surface water pathway.

DISCUSSION OF ANALYTICAL RESULTS

12. A more detailed discussion of the analytical results by well,
parameter, and round is needed with comparisons of wells and
rounds. Also, more extensive discussion of the statistical ,
analyses conducted for the groundwater data should be provided,
including why the Student T-test was selected and whether all the
statistical assumptions were met with the data base. The
discussion should also include the approach used to deal with
outliers, etc.

13. More discussion is needed on the magnitude of the
statistically significant releases that would help clarify the
degree of metal releases from the tailings. An explanation as to

3




why well PS-MW-10 was not included in the statistical analyses is
also needed.

14. An explanation as to why statistical analyses were not done
on the surface water data should be given. Again, the discussion
on the analytical results for the surface water and sedlment
samples is fairly general; more detail is needed.

QUALITY ASSURANCE

15. A more detailed discussion of the quality assurance
procedures followed and the results of the quality assurance
reviews for each set of data from each lab (EPA, USGS, and UDH)
should be included in the report, i.e. spike recoveries,
duplicates, blind samples, etc.
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Silver Creek Tailings Site
Groundwater/Surface Water Study Report

Response to Comments
By Peter F. Olsen

Page 1, first paragraph:

Enclosed will be a revised Figure 2 which shows sample locations
more clearly. FIT has designated MW-12 as MW2D for their records.

Page 1 second paragraph:
Enclosed are the revised Tables 6,7 and 9.
Page 1, third paragraph:

The date were flagged by subjective eva]uation. Most if not all
data, which did not match closely, have been flagged.

Page 1, fourth paragraph:

A1) the qualified data are usuable unless rejected. Data from all

rounds of sampling (with appropriate qualifiers) will be included
in a separate attachment to the report.

Page 2, first .paragraph:
The following steps were taken regarding the data quality assurance:

1. A detailed sampling plan (with input and consent from all
parties) was prepared and followed during the field activities.

2. U.S. EPA Region VIII, Environmental'Services Division
conducted field audit and concluded that data gathered during
this investigation should be valid and defensible.

3. Adequate number of field blanks, decomination blanks and
duplicate samples were collected for each round of sampling.
After the first round of groundwater sampling, performance
evaluation (spike) samples were submitted to the labs with
each set of samples. Analytical results of these quality
control samples indicate that each lab's performance was

adequate with the exception of cadmium results from the State
Health Lab.

4. A1l CLP data were evaluated according to the EPA's
functional guidelines for data validation and deemed
acceptable. Data validation summaries will be included in an
attachment to the report. State Health Lab is willing to




provide percision and accuracy data for each round of
sampling. We will request USGS Lab to do the same. Percision
and accuracy data will also be included in an attachment.

Page 2, second paragraph:

The detection limits depend upon various factors such as sample
matrix, analytical method, lab proficiency and instrument used.
Each analytical method has a range for detection 1imit and the CLP
contract specifies required detection 1imit called (CRDL). These

_ detection limits are above the instrument detection limit. The
defference between the instrument detection 1imit and the method or
contract detection 1imit provides opportunity for various labs to
lower their reporting detection limit. This results in detection
Timits variability reported by different labs.

Page 2, third paragraph:

We intended to drop less than values from statistical calculations
but due to the small sample size these values were used as such.

Page 2, fourth paragraph:

The wells which are hydraulically upgradient of the tailings area
were designated as upgradient. The wells which are located on the
tailings area can potentially be influenced by the tailings and
were designated as the downgradient wells.

Page 2, last paragraph and page 3:

The criteria to determine a release under superfund process does
not involve use of any statistics. It simply compares the
downgradient contaminants levels against the upgradient ones.
During the work plan negotiations references were made to RCRA
requirements for statistical evaluation. This was the rationale
for using the student t-test specified under RCRA.

Only validated date (which includes qualified data) was used. Each
round of sampling was compared for each lab separately. Combining
the results from different labs would increase the data variability.

The following data were not used in statistical evaluation:

1. Data collected from MW-10
2. Data collected from DR1 and DR2

3. Incomplete data set for a rounding a sampling (collected
USGS occasionally) ‘

4. Data flagged with a star (*).




Response Comments
By George W. Condrat

Section 3.1, first paragraph:

If there is no evidence of glaciation of the valley, this word can
be deleted. _ :

Section 3.1, fourth paragraph: e e O — :

We have documentation in our files that Pacific Bridge company
reworked the tailings on-site using acids and solvents in 1940's.

Section 3.1, fifth paragraph:

Park City has covered most of the tailings. It is stated that Park
City is planning to cover remaining exposed tailings area.

Sections 3.4.1.2, 3.4.1.4, 3.4.1.5:
Referred to USGS

Section 8.1

FIT calculated the volume of tailings based upon average thickness
of tailings as five (5) feet in the 45 acres Prospector Square area.

Section 8.2, second paragraph:

Monitoring weils 1s, and 1d and 12 represent background wells for
this site.

Section 8.2, third paragraph:
Significant means higher than-background.

Section 8.2, fourth paragraph:

MW-10 is located downgradient of Prospector Square and is impacted o
by this site. Suifate chloride and other anion provide useful TR
information, the constituents of concern in this study are metals.

Section 8.3:

As stated earlier less than values were used as such in statistical
evaluation. The date appear to match fairly well except for the
data flagged as Star(*) and not used for statistical evaluation.

Section 8.3, second paragraph

Yes, Prospector Square is a CERCLA site but not an NPL site.




«

Section 8.4: : e | ,_uijwmsz__d

Data pfesented as provided by each lab.

Section 9.1:

Significant means higher than average soil values found in the
Western U.S.

Section 9.2:

“Item 1 - Response in Section 8.3.

Item 2 - No response is required.

t

Item 3 - Referred to USGS.
Section 9.3:

[tem 1

Response in Section 8.4.

Item 2 Both filtered and unfiltered sample results should be
reviewed in drawing conclusion.

Talbes 1, 2 and 4 - Referred to USGS.

t
1
i
!l
£

Figures 1,2, 4, and 6 - Will show north arrows
Figure 2 and 5 - Referred to USGS.

Figure 6 - Shows site location on a USGS map.

MS/clgq
BSHW/7169U/1-4
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Response Comments
By George W. Condrat

Section 3.1, first paragraph:

If there is no evidence of glaciation of the valley, this word can
be deleted.

Section 3t1. fourth paragraph: . U

We have documentation in our files that Pacific Bridge company
reworked the tailings on-site using acids and solvents in 1940's.

Section 3.1, fifth paragraph:

Park City has covered most of the tailings. It is stated that Park
City is planning to cover remaining exposed tailings area.

Sections 3.4.1.2, 3.4.1.4, 3.4.1.5:
Referred to USGS

Section 8.1

FIT calculated the volume of tailings based upon average thickness
of tailings as five (5) feet in the 45 acres Prospector Square area.

Section 8.2, second paragraph:

Monitoring wells 1s, and 1d and 12 represent background wells for
this site.

Section 8.2, third paragraph:
' Signaficant means higher than background.

Section 8.2, fourth paragraph:

Mw—lonis located downgradient of Prospector Square and is 1mpacted
by this site. Sulfate chloride and other anion provide useful.
information, the constituents of concern in this study are metals.

Section 8.3:

As stated earlier less than values were used as such in statistical
evaluation. The date appear to match fairly well except for the
data f]agged as Star(*) and not used for stat1st1ca] eva]uat1on

Section 8. 3, second paragraph

Yes, Prospector Square is a CERCLA site but not an NPL s1te

o

o
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Section 8.4:
Data presented as provided by each lab.
Section 9.1:

Significant means higher than average soil values found in the
wgstern u.s.

Section 9.2:

" Response in Section 8.3.

Item 1 -

Item 2 - No response is required.

Item 3 - Referred to USGS.
Section 9.3:

Item 1 - Re;ponse in Section 8.4.

Item 2 - Both filtered and unfiltered sample results should be
reviewed in drawing conclusion.

Talbes 1, 2 and 4 - Referred to USGS.
Figures 1,2, 4, and 6 - Will show north arrows
Figure 2 and 5 - Referred to USGS.

Figure 6 - Shows site ‘location on a USGS map.
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. RESPONSE TO COMMENTS . e e e
BY U.S. ENVIRONMENTAL PROTECTION AGENCY SR

GENERAL:

1.

3.

"The term significant has been changed or deleted from the text of
- the report to avoid confusion.

Discussion of target population for surface and groundwater ;:3.1::1-%%*'*
pathways has been added to the report. E

Add1t1ona] d1scuss1on and c]ar1f1cat1on has been added to the
report where applicable.

GROUNDWATER:

4.

TATLINGS CHARACTERIZATION:

8.

9.

SURFACE WATER:

' Mon1tor1ng wells (1S, 1D and 12) wh1ch are hydraul1ca11y upgrad1ent

The slug test data were analyzed using methods described by Bouwer - -
and (1976) and Cooper and others (1967). The solution described by '
Bouwer and Rice (1976), which was developed for unconfined

condition is based on the assumption that the aguifer is isotropic,

the solution omits storage in the aquifer, and treats the water

table as a fixed, constant-head boundary, The solution described

by Cooper and others (1967) is based on the assumpt1on that aquifer

is confined, isotropic and not leaky.

The conditions to which above models are applicable exist in the
study area. T

Interference Test: The suggested correction has been made in the
text.

Page 13 - there are insufficient data to 1dent1fy spec1f1c causes
and offer further explanation.

Text has been revised to c]ar1fy the d1scuss1on ' .fﬁ - ;.'_fﬂ;ﬁ"

from the site are designated as upgradient wells. A1l other wells
which are on-site and can be impacted from the tailings are
designated as downgradient we]]s ST e

E.P. Toxicily analyses were not done.as part of the approved work = - .
plan. These analyses were conducted to determine the proper [T s
disposal drilling/mud-cuttings. However, E.P. Toxicity analysis is

included in attachment G. . _ ' S

it is nor clear what is meant by this comment.
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. 10. During the drilling of monitoring well_at.this location very 1itt]e,-:!+ﬂ§7*;;i

tailings were encountered. This was confined by Jim Mason of U.S.
Geological Survey. It is difficult to establish a background
location in an area where tailings are uquu1tously present.

11. “Same response as states above in #10.

DISCUSSION OF ANALYTICAL RESULTS:

12. A d1scuss1on of ana]yt1ca] resu]ts for each round is prov1ded

_ However, it is difficult to discuss each -monitoring well - —_ - e :
separately. Analytical results for each well are included in Table - <l ...
9. Rationale for selection of T-test has been added to the report.

13. MW-10 was not included in the statistical analysis because it is . -
located on Silver Maples Claim property (another CERCLA site). _ - -

14. Statictical analysis was not done on the surface water results due
to insufficient data. The sample size is too small for statisical
eva]uat1on. R T S e o

QUALITY ASSURANCE ' o .

15. Discussion on quality assurance has now been included in the repqrt.nﬁ;u,,,i~.f.

MS/clq
7339U-1 thru 2
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TABLE 1

TAILINGS CHARACTERIZATION SAMPLES
SUBSURFACE SOILS (ug/l)
EP TOXICITY LEACHING TEST
PROSPECTOR SQUARE
PARK CITY, UTAH

SAMPLE NUMBER PS-MW-3  PS-MW-4  PS-MW-5 PS-MW-5  PS-MW-5 PS-MW-5
TRAFFIC NUMBER MHE-057 MHH-058 MHH-053 MHE-054 MHE-055 MHH-056
SAMPLE INTERVAL 1.0-2.0’ 1.0-1.5’ 1.0-1.5’ 4.0-5.5’ 5.5-7.0" 7.5-9.0’

Aluminum [871] (561] [661n] [1961] (8913 ({1031]
Antimony 34uj 34uj 34uj 34uj 34uj 34uj
Arsenic 10uj 1.2uj 10uj 10uj 10uj 10uj
Barium (22] 360 (138] [61] [82] [21]
Beryllium - 1.5uj 1.5uj 1.5u 1.5uj 1.5uj 1.5uj
Cadmium 583j 293 675j 6753 6083 1G70j
Calcium 32,900 388,000 165,000 150,000 184,000 25,900
Chromium 3.1uj 3.1uj 3.1uj 3.1uj ©3.1uj 3.1uj
Cobalt 6.8u 6.8u 6.8u 6.8u 6.8u 6.8u
Copper 327 2.1u 1793 158j 100j 3243
Iron 17uj 17uj 17uj [92]] 17uj 17uj
Lead 5640 513 2370 21703 17904 18905
Magnesium [1920] 7400 [2870] [2280] [2850] [1960]
Manganese 2410) 292 25104 22403 2530j 25501
Mercury 0.2uj 0.2uj 0.2u 0.2uj 0.2uj 0.2uj
Nickel 24u 24u 24u 24u 24u 24u
Potassium [2020] [2380]] [1740]] [18001]] [20901]] [14401]
Selenium 5.0uj 2.0uj [3.0]] 2.03 2.0uj 2.0uj
Silver [6.3]] 2.2uj {8.6]] (8.1]] [6.01] [9.51]
Sodium [769] (360013 [3221] [295] (41413 [311]]
Thallium [4.8]r 10r 2.1r 2.1r 2.1r 2.1r
Vanadium [13] [(12] [7.7] [6.6] [6.6] [(11]
Zinc 85,900r 1160 63,400 61,800 504,000 84,300
[] - indicated concentation detected at less than contract required detection
imits.
u - indicates - undetected at this concentration
uj - detection limit estimated because not all quality control criteria vere
met

j - estimated value; not all quality control criteria were met
r - rejected data
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TABLE 1

TAILINGS CHARACTERIZATION SAMPLES
SUBSURFACE SOILS
EP TOXICITY LEACHING TEST (ug/l)
PROSPECTOR SQUARE
PARK CITY, UTAH

SAMPLE NUMBER PS-MW-9  PS-MW-9  PS-MW-9 EP TOXI- EPA HAZ-

TRAFFIC NUMBER MHH-059 MHB-060 MBH-061 CITY ARDOUS

SAMPLE INTERVAL 3.0-4.0' 1.5-2.0°' 2.4-3.0' STANDARD NUMBER

Aluminum [531] [27 Juj [991]]

Antimony [39]3 [34]uj 34uj

Arsenic 10uj 1.2uj 10uj 5000 D0004

Barium [161] [69] [83] 100,000 DOOOS

Beryllium 1.5uj 1.5uj 1.5uj

Cadmium 277j 834j 643 1000 D0006

Calcium 204,000 410,000 167,000

Chromium 3.1uj 3.1uj 3.1uj 5000 D0008

Cobalt 6.8u 6.8u [14] :

Copper 2323 783 230j

Iron 17uj 17uj 17uj

Lead 590j 1970j 17607 5000

Magnesium [2770] 6240 [4460]

Manganese 44505 3100j 65003

Mercury 0.2uj 0.7j 0.2uj 200 - DO009

Nickel 24u 24u 24u

Potassium [5381]] 180uj [7121}]

Selenium 2.0uj 5.0uj 2.0uj 1000 DO010

Silver 2.2uj 2.2uj [2.4]u] 5000 D0011

Sodium (1900} [1220]3 [1090]

Thallium 10r 10r 2.1r

Vanadium [4.9] 2.%u [3.6]

Zinc 14100 52,100r 44,000

[] - indicated concentation detected at less than contract required detection
limits.

u - indicates - undetected at this concentration

uj - detection limit estimated because not all quality control criteria were

met

J - estimated value; not all quality control criteria vere met
r

- rejected data



SUBSURFACE BOREHOLE SAMPLES

SAMPLE NUMBER BH-01
DEPTH 3.57-4.0'
TRAFFIC NUMBER MHH-092
Aluminum 78u
Antimony 50u
Arsenic 10u
Barium [108]
Beryllium 2u
Cadmium 251
Calcium 19100
Chromium 22
Cobalt 20u
Copper 9u
Iron 113
Lead 5.824
Magnesium [1970]
Manganese 169 4
Mercury 0.2u
Nickel 25u
Potassium [{4550]
Selenium Su
Silver 8u
Sodium [4390]
Thallium 10u
Tin 38u
Vanadium 11lu
Zinc 12900

TABLE 2
EP TOXICITY ANALYTICAL RESULTS, (ug/l)

PROSPECTOR SQUARE

PARK

CITY, UT

CASE #3317H

BH-01
4,07-5
MHH-09

43u
1544
[3730])
3795
0.2u
25u
{4370}
Su

8u
[3820]
10u
38u
1lu
10100

[] - indicated concentation detected

BR-02 BH-02 BH-02
.57 0.0r-2.0" 2.0'-4.0' 4,0'-5.0'
3 MHE-091 MHRH-094 MBH-095

78u 78u 78u

50u 50u 96

10u 10u 10u

[27] 23u 23u

2u 2u 2u

792 904 1090

661000 655000 ; 6740003

9u 9u 9u

[20] 20u 20u

53 221 578

[43] 43u 43u

29101 25407 24403

[3360] 11300 7050

3990 j 5900 7330

1.3 2.5j 0.2j

25u 68 j 25u

{1210] {1050} [1170]}

Su Su 25u

8u 8u 8u

[2010] 7190 7390

10u 10u 10u

38u 38u 38u

11lu 11u 11u

96500 102000 108000

at less than contract required detection

of om do o= Y% e of s o om e % =®° = of == s

limits.
U - indicates - undetected at this concentration
uj - :::ection limit estimated because not all quality control criteria were
j - estimated value; not all quality control cri ‘
] iemared L ; q y control criteria were met



ok om do = Y =’ of = ok = e % ®° s ol = =

| TABLE D
(SOLUBILITY CONSTANTS) PREDICTED ZINC
CONCENTRATIONS (ug/l) VERSUS pH

znZ* ZnoH”* 2nC0,
11.2 2.2 7.95
130,000 205,550 10,183
10,980 72,172 315
2,740 42,766 45



Envirofmental Chemistr ’
‘87/10/27 17:33 JBO Pag¢

PARK CITY MW-1D
BUREAU OF SOLID AND HAZAR
DOUS WASTE

UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report

an ®an on®* on =l em

Description: PARK CITY MW-1D

Site ID: Ch87123 Source: 00
Cost Code: 365
Lab Number: 8704589 Type: 10 Date of Review and QA Validation
Sample Date: 87/08/03 Time: 12:35 Inorganic Review: 87/10/27
Tot. Cations: Organic Review:
Tot. Anions: me/Ll Cations: Radiochemistry Review: 87/10/27
‘Cr‘and Total: me/l Anions: Microbiology Review:
Laboratory fAnalyses
lTFQrsenic 47 .0 ppm : [-Barium 110.0 ppm
T-Cadmium 6 ppm T-Chromium 100.0 ppm
T-Copper 35.0 ppm f~Iron 24000.0 ppm
‘T-~Lead 110.0 ppm T-Manganes 880.0 ppm
Mercury 0.089 ppm T-Selenium <30.0 ppm
T-Silver <6.0 ppm T--Zinc 160.0 ppm
Arsenic HW NO ppm Barium HW NO ppm
Cadmium HW NO ppm Cr (HW) NO ppm
® lLead (HW) NO ppm Mercury HW NO ppm
Se (HW) NO ppm Silver HW NO ppm
% Solids 81.3

lﬁppr‘oued by : \2 OW

0N
-



. Envirofimental Chemistr: ’
'87/10/07 16:11 JBO Page

PROSPECTOR SQUARE E ? /
M.SLAM  BUREAU OF SOLILD oXI1C 17'7

AND HAZARDOUS WASTE 7#—
UTAH STATE HEALTH LABORATORY

Environmental Chemistry Analysis Report })QIL_NVGLS

o ®an on®* an ul e

Description: PROSPECTOR SQUARE

Site ID: Source: 00
Cost Code: 3165
tab Number: 8704125 Type: 50 Date of Review and QA Validation
Samale Date: 87/07/16 Time: Inorganic Review:
Tot. Cations: Organic Review:
Tot. Anions: me/l Cations: Radiochemistry Review:
'Gr‘and Total: me/l Anions: Microbiology Review:
Laboratory Analyses
"l‘—ﬂrsenic 6.0 ppm T-Barium 34.0 ppm
T-Cadmium 13 ppm T-Chromium 50.0 ppm
T-Lead 110.0 ppm I'-Manganes 500.0 ppm
‘I"Ier‘cur‘y <1.0 ppm T-Silver ' 1.3 ppm
T-Zinc - 250.0 ppm Arsenic HW <0.2 ppm
Barium HW 0.093 ppm Cadmium HW <0.05 ppm
Cr (HW) <0.03 ppm Lead (HW) <0.2 ppm
Mercury HW <O ppm Se (HW) <0.2 ppm
® Silver HW 0.0l ppm % Solids 94.0

Approved by:

of an do o Y =



Environmental Chemistr:

‘ 87/10/07 16:11 JBO Pag
PARK CITY MW-1 E ? ﬁxm(’(y
‘ M.SLAM BUREAU OF SOLID zr‘
AND HAZARDOUS WASTE ,r—fv)
’ M=
L
l UTAH STATE HEALTH LABORATORY QUI'D
Environmental Chemistry Analysis Report
Description: PARK CITY MW-1
Site ID: CW87160 Source: 00
Cost Code: 365
Lab Number: 8704099 Type: 40 Date of Review and QA Validation
Sample Date: 87/07/15 7Time: 14:30 Inorganic Review:

Tot. Cations:
Tot. Anions:

me/l Cations:

Organic Review:

Radiochemistry Review:

Grand Total: me/1l Anions: Microbiology Review:
Laboratory Analyses
T-Arsenic 13.0 ppm V~Bar:ium 480.0 ppm
T-Cadmium 21 ppm T-Chromium 115.0 ppm
T-Lead 170.0 ppm T-Manganes 4800.0 ppm
‘Mer‘cur‘y <2.0 ppm T-S1ilver 5.0 ppm
T-Zinc 310.0 ppm Arsenic HW <0.2 ppm
Barium HW 0.57 ppm Cadmium HW <0.05 ppm
Cr (HW) <0.03 ppm Lead (HW) <0.2 ppm
Mercury HW <0 ppm Se (HW) <0.2 ppm
® Silver HuW <0.01 ppm %S0LIDS 8.2

Approved by:

of am dn = Y ==



‘ Environmental Chemistr:
87/707/17 12:57 JBO Page:

RECEIVED

JUL 201987

Utah Dept. of Health

Bureau of Solid 2
B 16 & Haz
PROSPECTOR SQUARE MW-1 ardous Waste

M.SALM  BUREAU OF SOLID
AND HAZARDOUS WASTE

Mw-1

TAILINGS

=% o'es =l =

UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report

Description: PROSPECTOR SQUARE Mh-1

Site ID: Source: 00

Cost Code: 365

Lab Number: 8704124 Type: 50 Date of Review and QA Validation
Sample Date: 87/07/16 Time: Inorganic Review: 87/07/17
Tot. Cations: Organic Review:

Tot. Anions: me/1l Cations: Radiochemistry Review: 87/07/17
Grand Total: me/1l Anions: Microbiology Review:

Léboratory Analyses

Ko * XK
T-Arsenic <10.0 ppm(<-1> T-Barium 100.0 ppm (2-2)
T-Cadmium 17 ppm {+3&) | T-Chromium 73.0 ppm (i-s)
T-Lead 77 .0 ppm (Le\ T-Manganes 980.0 ppm (196)
Mercury <1.0 ppm(gn) T-Silver 2.0 ppm |’ og)
T-Zinc 170.0 pmn'g\éy % Solids 83.3

Approved by:

—
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SEPO 11987

Bureau of g id
& Hazardoys Wasta

’

l PARK CITY PS-SO-1D

Mw~ 1D
’ THILIN Gs
' UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report

escription: PARK CITY PS-SO-1b

bite ID: Source: 00

~ost Code: 900

Lab Number: 8704608 Type: 50 Date of Review and QA Validation
Sample Date: 87/07/21 7VTime: 14:50 Inorganic Review: 87/08/31
'ot. Cations: Organic Review:

Tot. Anions: me/l1 Cations: Radiochemistry Review: 87/08/31
rand Total: me/1l Anions: Microbiology Review:

Laboratory Analyses

I-—Qr‘senic 60.0 . ppm T-Barium 160.0 ppm

~Cadmium 7 ppm T-Chromium 60.0 ppm
I-Copper 50.0 ppm I'-fron 21000.0 ppm

I—Lead 220.0 ppm T-Manganes 640.0 ppm
ercury 0.2 ppm T-Selenium <40.0 ppm
T-Silver <7.0 ppm T-Zinc 460.0 ppm

' Solids 71.4

[

i
J
I
d
1
1



8704589

l T-AS

T-BA
T-CD
T-CR
T-CU

47 .000 T-Arsenic, ug/1l
110.00 T-Barium, mg/1
6.000 T-Cadmium, ug/1l
100.00 T-Chromium, ug/1
35.000 T-Copper, ug/l
24000. T-Iron, mg/l
110.00 T-Lead, ug/l
880.00 I-Manganese, ug/1
.089 Mercury, ug/l
<30.000 T-Selenium, ug/l
< 6.000 T-Silver, ug/l
160.00 ' T-Zinc, ug/l

Arsenic (HW), ppm
Barium (HW), ppm
Cadmium (HW), ppm
Chromium (HW), ppm
lL.ead (HW), ppm
Mercury (HW), ppm
Selenium (HW), ppm
Silver (HW), ppm
81.300 % Solids

MW 1D TaiLines
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(wd > | AR VED
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‘87/08/27 13:29

SOLLD AND HAZARDOUS WASTE

UTAH STATE

o e o ol ==

SILVER CREEK PS MW3 1'-2"'

Envirormmental Chemistry

MW-3
TAILINGS

HEALTH LABORATORY
Environmental Chemistry Analysis Report

Description: SILVER CREEK PS MW3 1'-2'

Site ID: Chig7213 Source: 00
Cost Code: 365
mlab Number: 8704423 Type: 50

Sample Date: 87/07/28 Time: 08:41
Tot. Cations:

Tot. Anions: me/l Cations:
Grand Total: me/]l Anions:

Laboratory fAnalyses

JBO Page

Date of Review and QA Validation

Inorganic Review:

Organic Review:

Radiochemistry

Review:

Microbiology Review:

'T—Rr‘senic 380.0 ppm
T-Cadmium 190 ppm
T-Copper 710.0 ppm

\T—Lead 13000.0 ppm
Mercury 3.7 ppm
T-Silver 67.0 ppm

'% Solids

e

Approved by:

o om ds s

T—-Barium
T—-Chromium
T-Iron
T-Manganes
T-Selenium
T-Zinc

210.
57.
22000.
2000.
<30.
23000.
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ppm
ppm
ppm
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ppm
ppm
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SEP0 11987

Bureau of Solid
& Huazardous Waste

SILVER CREEK PS MW3 1'-2'
SOLID AND HAZARDOUS WASTE

Mw -3
TALINGS

UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report

on ®ee o’ am =l =

Description: SILVER CREEK PS MW3 1'-2'

Site ID: CWB7213 Source: 00

Cost Code: 365

Lab Number: 8704423 Type: 50 Date of Review and Qf Validation
Sample Date: 87/07/28 Time: 08:41} Inorganic Review: 87/08/731
Tot. Cations: Organic Review:

"Tot. Anions: me/l Cations: Radiochemistry Review: 87/08/31
Grand Total: me/l Anions: Microbiology Review:

Laboratory Analyses

T-Arsenic 380.0 ppm T-Barium 210.0 ppm

T-Cadmium 190 ppm T--Chromium 57.0 ppm

T-Copper 710.0 ppm T-Iron 22000.0 ppm
1T—Lead 13000.0 ppm T-Manganes 2000.0 ppm

Mercury 3.7 ppm T-Selenium <30.0 ppm

T-Silver 67.0 ppm T-Zinc 23000.0 ppm
'% Solids 91.7

Approved by: fjhﬁML
. NP e
Y\mﬂxzx 2 s

o om o == Y =®



_ Envirofmental Chemistr ’
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PARK CITY MiW-3 E? /rti;f e Ty

BUREAU OF SOLID AND HAZAR

onm e s o ul =

DOUS WASTE A4
T. M) . -3
Liguip
UTAH STATE HEALTH LABOKRATORY
Environmental Chemistry Analysis Report

P Description: PARK CITY MW-3

Site ID: CW87120 Source: 00

Cost Code: 365

Lab Number: 8704586 Type: 40 Date of KReview and QA Validation
lSample Date: 87/07/29 Time: 12:30 Inorganic Review:

Tot. Cations: Organic Review:

Tot. Anions: me/l Cations: Radiochemistry Review:
1Gr'and Total: me/1l Anions: Microbiology Review:

Laboratory fAnalyses
l'l'—ﬁr‘senic <180.0 ppm T-Barium 260.0 ppm

T-Cadmium <40 ppm T=Chromium 110.0 ppm

I-Copper 37.0 ppm T-1ron 31000.0 ppm
‘T—Lead 150.0 ppm T-Manganes 810.0 ppm

Mercury 0.1 ppm T-Selenium <180.0 ppm

T-Silver <40.0 ppm T1-Zinc 410.0 ppm

Arsenic HW <0.2 ppm Barium HW 0.36 ppm

Cadmium HW <0.05 ppm Cr (HW) <0.03 ppm
® Lead (HW) <0.2 ppm Mercury HW <0 ppm

Se (HW) <0.2 ppm Silver HW <0.01 ppm
'% Solids 6.0

J

lﬁppr‘oued by: &Cm{\mw\,
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RECZIVED
SEPO 11987

f Bureau of Solig
"__ & Hazardoys Waste
PARK CITY PS-S0-3A -

o “an o am wd =m

MW -3
TAIL) NGS
UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report
Description: PARK CITY PS-50-3A
Site ID: Source: 00
Cost Code: 900
Lab Number: 8704610 Type: 50 Date of Review and QA Validation
Sample Date: 87/07/23 Ttime: 13:40 Inorganic Review: 87/08/31
Tot. Cations: Organic Review: -
Tot. Anions: me/1 Cations: Radiochemistry Review: 87/08/31
Grand Total: me/l Anions: Microbiclogy Review:
Laboratory Analyses
T-Arsenic 120.0 ppm '-Barium 76.0 ppm
T-Cadmium 30 ppm T-Chromium 40.0 ppm
T-Copper 160.0 ppm T-Iron 25000.0 ppm
T-Lead 4800.0 ppm T-Manganes 1000.0 ppm
Mercury 3.2 ppm T—-Selenium <30.0 ppm
T-Silver 10.0 ppm T-Zinc 5400.0 ppm

% Solids 82.3

*om wf
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' 87/09/02 13:39

SILVER CREEK Mh-4
BUREAU OF SOLID AND HAZAR
DOUS WASTE

on e on®* an =l =

Description: SILVER CREEK MW-4

Site ID: Source: 00
Cost Code: 365
Lab Number: 8704246 Type: 50

Sample Date: 87/07/18 Time: 10:15
Tot. Cations:
Tot. Anions:

1 Grand Total:

me/l Cations:
me/1 Anions:

Laboratory fAnalyses

Envirofimental Chemistr:

UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report

JBO Pag

RECEIVED
SEP 14 1987

Utah Dept. of Health
Buraau of Solid & Hazardous Waste

Mw -4
TALINGS

Date of Keview and QA Validation
Inorganic Review: 87709702
Organic Review:

Radiochemistry Review: 87/09/02
Microbiology Review:

'T—Qr‘senic <45.0 ppm
T-Cadmium <5 ppm
e T—Copper 35.0 ppm
lT—Lead 97.0 ppm
Mercury 0.02 ppm
T-Silver <9.0 ppm

% Solids 94 .0

Approved by: X /ﬁ
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T-Barium 110.0 ppm
T-Chromium 27.0 ppm
T-Lron 17000.0 ppm
T-Manganes 280.0 ppm
T-Selenium <45.0 ppm
T-Zinc 150.0 ppm



Environmental Chemistry .
‘ 87/08/31 13:09 ' JBO Pag:
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SEPO 21987

PARK CITY PS-5S0-4nA : Bureau of Solid
& Haz araouc Waste

Mw -9
774:L.ua;5
UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report

Description: PARK CITY PS-50-4A

Site ID: Source: 00

Cost Code: 900

Lab Number: 8704609 Type: 50 Date of Review and QA Validation

Sample Date: 87/07/23 [lime: 17:15 Inorganic Review: 87/08/31

Tot. Cations: Organic Review: -

Tot. Anions: me/l Cations: ' Radiochemistry Review: 87/08/31

Grand Total: me/l Anions: Microbiology Review:

Laboratory finalyses

T—-Arsenic 320.0 ppm T-Barium 160.0 ppm

T-Cadmium 67 ppm T~Chromium 87.0 ppm

T-Copper 510.0 ppm -Iron 25000.0 ppm

T-Lead . 5600.0 ppm T-Manganes 2800.0 ppm

Mercury 4.1 ppm T-Selenium <25.0 ppm

T-Silver 40.0 ppm T-Zinc 12000.0 ppm

% Solids 96.7

d-ﬁ-h-‘-ﬂ-‘-h-‘-‘-d-
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SILVER CREEK MW-5 1-1.5
BUREAU OF SOLID AND HAZAR
DOUS WASTE

o o " am ol e=

Description: SILVER CREEK MW-5 1-1.5

Site ID: Source: 00
Cost Code: 365
Lab Number: 8704247 Type: 50

Sample Date: 87/07/20 Time: 11:40
Tot. Cations:
Tot. Anions:

' Grand Total:

me/l Cations:
me/l Anions:

Laboratory fAnalyses

Envirofimental Chemistry

UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report

JBO Pagc

RECEIVED

SEp 141987

Utah Dept. of Health
Bureau of Solid & Hazardous Waste

Mw -S
TAILING.S

Date of Review and QA Validation
Inorganic Review: 87/09/02
Organic Review:

Radiochemistry Review: 87/09/02
Microbiology Review:

'T—Qr'senic 410.0 ppm
T-Cadmium 83 ppm
T-Copper 680.0 ppm

‘ T-Lead 6800.0 ppm
Mercury 4.5 ppm
T-Silver 52.0 ppm

l% Solids 95,2

Approved by: NS

o om s om m m°®

[~-Barium 94 .0 ppm
T-Chromium 36.0 ppm
T-1Iron 20000.0 ppm
T-Manganes 2100.0 ppm
f-Selenium <26.0 ppm
T-Zinc 16000.0 ppm



Enviroffmental Chemistr

'87/09/02 13:39 JBO Page

RECEIVED

cpp 14 1987

an ‘e o on ol ==

SILVER CREEK MW5 4-5 apt. of Health
BUREAU OF SOLID AND HAZAR Utahpu&ﬁammﬂusWaste
DOUS WASTE gurasu of Sov
Mw-s= (4-5F7)
UTAH STATE HEALTH LABORATORY ;AILING}
Environmental Chemistry Analysis Report
Description: SILVER CREEK MWS 4-5
Site ID: Source: 00
Cost Code: 365
Lab Number: 8704248 Type: 50 Date of Review and QA Validation
Sample Date: 87/07/20 fime: 11:50 Inorganic Review: 87709702
Tot. Cations: Organic Review:
Tot. Anions: me/l Cations: Radiochemistry Review: 87/09/02
‘Gr‘and Total: me/l Anions: Microbiology Keview:
Laboratory Analyses
T-Arsenic 480;0 ppm T-Barium 57.0 ppm
T-Cadmium 88 ppm T-Chromium 31.0 ppm
T-Copper 570.0 ppm T-Iron 17000.0 ppm
‘T—Lead 9300.0 ppm T-Manganes 2400.0 ppm
Mercury 4.3 ppm T-Selenium <26.0 ppm
T-Silver 57.0 ppm T-Zinc 17000.0 ppm

.% Solids 91.6

Approved by: \ (,\W,VV"’
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RECEIVED

SEP 14 1987
SILUER CREEK MW 5-5--7-5 . alth
BUREAU OF SOLID AND HAZAR Utah Dept. 0{7"{(:0\]5 Waste
DOUS WASTE gureau of Soid & Hez2

Mw-s (s-7s Fr,
UTAH STATE HEALTH LABORATORY

Environmental Chemistry Analysis Report —Tj*lehdébfs

o ‘eon " o =l =

Description: SILVER CREEK MW 5-5--7-5

Site ID: Source: 00
Cost Code: 365
Lab Number: 8704249 Type: 50 Date of Review and QA Validation
Sample Date: 87/07/20 Time: Inorganic Review: 87/09/02
Tot. Cations: Organic Review:
Tot. Anions: me/l Cations: Radiochemistry Review: 87/09/02
1Gr‘and Total: me/l Anions: Microbiology Review: ’
Laboratory fAnalyses
T—-Arsenic 380.0 ppm T-Barium 59.0 ppm
T~Cadmium 92 ppm T-Chromium 32.0 ppm
T-Copper 540.0 ppm 1T-Iron 22000.0 ppm
‘T—Lead 7000.0 ppm T-Manganes 1900.0 ppm
Mercury 2.3 ppm T-Selenium <27.0 ppm
T-Silver 59.0 ppm T-Zinc 15000.0 ppm
l% Solids 91.8

c.‘ -
fpproved by: \ <J_ .
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DOUsS
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Description:
Site ID:
Cost Code:
Lab Number:
Sample Date:
Tot. Cations:
Tot. Anions:
‘ Grand Total:

Laboratory Ana

WASTE

Envirofimental Chemistr

SILVER CREEK MW5 7-9
BUREAU OF SOLLD AND HAZAR

UTAH STATE HEALTH LABORATORY

JBO Pag

RECEIVED

SEP 14 1987
Utah Dept. of Haalth

Bureau of Soiid & H

ararcous Waste

Mw-s (7—9FT)
TAILINGS

Environmental Chemistry Analysis Report

SILVER CREEK MW5

365
8704250

87/07/20

lyses

)

1
Y

ource:

ype:
ime:

7-9

00

L

me/1 Cations:
me/l Anions:

50

Date of Keview and QA Validation

Inorganic Review:

Organic Review:
Radiochemistry Review: 87/09/02
Microbiology Review:

87/09/02

l T-Arsenic
T-Cadmium

T-Copper
1 T-Lead
Mercury
T-Silver
l% Solids

Approved by:

ol o= e o= Y =°

400.0
82
1660.0
7700.0
3.8
55.0
91.0
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[-Barium
T-Chromium
T-Lron
T-Manganes
T-Selenium
T-Zinc
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33,
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-~ Envirommental Chemistry .
.87/08/31 13:09 JBO Page:

B“.(‘.‘—eeu Of .
) Solid
& Hazardous Waste

M ~$”

PARK CITY PS-S0-5A

- v o of ==

TAILINGS
UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report
Description: PARK CITY PS-S0-5A
Site ID: Source: 00
Cost Code: 900
Lab Number: 8704612 Type: 50 Date of Review and QA Validation
Sample Date: 87/07/24 Time: 14:50 Inorganic Review: 87/08/31
Tot. Cations: Organic Review:
Tot. Anions: me/l Cations: Radiochemistry Review: 87/08/31
Grand Total: me/]l Anions: Microbiology Review:
Laboratory Analyses
T-Arsenic 210.0 ppm T-Barium 75.0 ppm
T-Cadmium 40 ppm T-Chromium 33.0 ppm
T-Copper 420.0 ppm I-Iron 23000.0 ppm
1'I—Lead 4400.0 ppm T-Manganes 1300.0 ppm
Mercury 5.1 ppm T-Selenium <30.0 ppm
T-Silver 27.0 ppm T-Zinc : 7000.0 ppm
l% Solids 84.7
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‘ Environmental Chemistr: )
. 87/10/07 16:12 JBO Pag

PARK CITY PS-MW-6 Y. Te x|l T
BUREAU OF SOLID AND HAZAR E ? © 7 Mw"é
DOUS WASTE — ?‘L/QUID

™.

UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report

Description: PARK CITY PS-MW-6

Site ID: Source: 00

Cost Code: 365

Lab Number: 8704290 Type: 40 Date of Review and QA Validation
Sample Date: 87/07/20 1{ime: Inorganic Review:

Tot. Cations: Organic Review:

Tot. Anions: me/1l Cations: Radiochemistry Review:

Grand Total: me/l Anions: Microbiology Review:

Laboratory Analyses

o’ on ob o e =% " of =

T-Arsenic 50.0 ppm I-Bariumn 540.0 ppm
T—-Cadmium 20 ppm T-Chromium 110.0 ppm
T-Copper 61.0 ppm T~1lron 32000.0 ppm
T-Lead 480.0 ppm T-Manganes 1500.0 ppm
Mercury 4.0 ppm T-Selenium <50.0 ppm
T-Zinc 1500.0 ppm Arsenic HW <0.2 ppm
Barium HW 0.34 ppm Cadmium HW 0.06 ppm
Cr (HW) <0.03 ppm Lead (HW) <0.2 ppm
® Mercury HW <0 ppm _ Se (HW) <0.2 ppm
|Siluer‘ HIW <0.01 ppm % Solids 14.1

I Approved by: Cm&
//' .
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. Envirofmental Chemistr-

' 87/10/07 16:11 JBO Pag
PARK CITY PS—MW-7 E F 7; X1 < )’(7
‘ BUREAU OF SOLID AND HAZAR
DOUS WASTE ‘T—
T-M
’ Mw~"T7
l UTAH STATE HEALTH LABORATORY L(@VID
Environmental Chemistry Analysis Report
Description: PARK CITY PS-MW-7
Site ID: Source: 00
Cost Code: 365
Lab Number: 8704288 Type: 40 Date of Review and QA Validation
'Sample Date: 87/07/20 Tlime: Inorganic Review:
Tot. Cations: Organic Revieuw:
Tot. fAnions: me/1 Cations: Radiochemistry Review:
'Cr‘and Total: me/1l Anions: Microbiology Review:
Laboratory RAnalyses
lT—-Qrsenic <100.0 ppm I'-Barium 920.0 ppm
T-Cadmium 42 ppm 1-Chromium 190.0 ppm
T-Copper 210.0 ppm T-lron 46000.0 ppm
lT—Lead 1900.0 ppm T-Manganes 1700.0 ppm
Mercury 12.0 ppm T-Selenium <100.0 ppm
T-Zinc 2900.0 ppm Arsenic HW <0.2 ppm
Barium HW 0.22 ppm Cadmium HW 0.08 ppm
Cr (HW) <0.03 ppm Lead (HW) 0.25 ppm
® Mercury HW 0.002 ppm Se (HW) <0.2 ppm
'Siluer‘ HiA <0.01 ppm % Solids 5.9

J

lnppr‘oued by:
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PARK CITY PS-MW-7 E P ToxicTy
BUREAU OF SOLLD AND HAZAR ,1—
DOUS WASTE ,,7,
. pvv' A4
W -7
L1Qvip
UTAH STATE HEARLTH LABORATORY
Environmental Chemistry Analysis Report
Description: PARK CITY PS-MW-7
Site ID: Source: 00
Cost Code: 365
Lab Number: 8704289 Type: 40 Date of Review and QAR Validation
Sample Date: 87/07/20 Time: Inorganic Review:
Tot. Cations: Organic Review:
Tot. Anions: me/1 Cations: Radiochemistry Review:
1Gr‘and Total: me/1 Anions: Microbiology Review:
Laboratory Analyses
._T—Ar‘senic 130.0 ppm T-Barium 800.0 ppm
T-Cadmium 32 ppm T-Chromium 160.0 ppm
[-Copper 260.0 ppm , T-lron 40000.0 ppm
11'—Lead 2600.0 ppm T-Manganes 1600.0 ppm
Mercury 6.6 ppm -Selenium <80.0 ppm
T-Zinc 3700.0 ppm Arsenic HW <0.2 ppm
Barium HW 0.27 ppm Cadmium HW 0.12 ppm
Cr (HW) <0.03 ppm Lead (HW) 0.48 ppm
® Mercury HW 0.007 ppm S5e (HW) <0.2 ppm
ISiluer‘ HIW <0.01 ppm % Solids 16.6

Approved bhy: \fﬁ\ (:)Vvqmnxz/
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Bureau cf Solid
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PARK CITY MW-8
BUREAU OF SOLID AND HAZAR
DOUS WASTE

MW ~&
L\Buw

UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report

% o’ em o =

Description: PARK CITY M-8

tite ID: CW87121 Source: 00
ost Code: 365
Lab Number: 8704587 Type: 40 Date of Review and QA Validation
bample Date: 87/07/30 [Tlime: I[norganic Review: 87/08/31
'Ia'ot. Cations: Organic Review: -
fot. Anions: me/1l Cations: Radiochemistry Review: 87/08/31
{r‘and Total: me/l Anions: Microbiology Review:
aboratory Analyses
-Arsenic 49.0 ppm T-Barium 180.0 ppm
—Cadmium 7 ppm T-Chromium 70.0 ppm
T-Copper 28 .0 ppm T-Iron 23000.0 ppm
F—-Lead 120.0 ppm T-Manganes 920.0 ppm
ercury 1.1 ppm T-Selenium <40.0 ppm
T~Silver <7.0 ppm T-Zinc 470.0 ppm
2

i, Solids 28 .
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PARK CITY M-8

Envirohmental Chemistr

JBO Page

BURE
DOUS

o % o®om o =

Description:
Site ID:

Cost Code:
t.ab Number:
Sample Date:
Tot. Cations:
Tot. fAnions:

AU OF SOLILD AND HAZAR
WASTE

E' P 7@7\\(;77
.——r—
T M.
Mi-@
’TA(LINQ_S

UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report

PARK CITY M-8

Clh87124 Source: 00
365
8704583 Type: 40

87/07/30 Time: 09:00

me/l Cations:

Date of Rev

iew and QA Validation

Inorganic R
Organic Revu

evieuw:
iew:

Radiochemistry Review:

1Gr'and Total: me/1l Anions: Microbiology Review:

Laboratory finalyses

IT—Qr‘senic 70.0 ppm T-Barium 90.0 ppm
T-Cadmium 16 ppm T-Chromium 110.0 ppm
T-Copper 60.0 ppm T-Iron 21000.0 ppm
T-Lead 470.0 ppm T-Manganes 920.0 ppm
Mercury 0.7 ppm T-Selenium <30.0 ppm
T-Silver <6.0 ppm T-Zinc 1800.0 ppm
Arsenic HW 0.2 ppm Barium HW 0.23 ppm
Cadmium HW 0.15 ppm Cr (HW) <0.03 ppm

® Lead (HW) <0.2 ppm Mercury HW <O ppm
Se (HW) <0.2 ppm Silver HW <0.01 ppm
% Solids 83.6

J |

.Qppr‘oved by: é OV\NOV
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‘87/08/31 13:08 -~ JBO Page

RECEIVED
SEP0O 113987

: Bureau of Solid
¢ & Hazardous Waste
PARK CITY/SILVER CREEK PS MW 9 1-5'-2" : .
SOLID AND HAZARDOUS WASTE

M~ (1-s=2 F7)
/ﬁ\luNes

UTAH STATE HEALTH LABORATORY
tnvironmental Chemistry Analysis Report

m % o'*"em ol =

Description: PARK CITY/SILVER CREEK PS MW 9 1-5'-2'

Site ID: CW87211 Source: 00

Cost Code: 365

Lab Number: 8704421 Type: 50 Date of Review and QA Validation
Sample Date: 87/07/28 Time: 12:15 Inorganic Review: 87/08/31
Tot. Cations: Organic Review:

Tot. Anions: me/l Cations: Radiochemistry Review: 87/08/31
Grand Total: me/1l Anions: Microbiology Review:

Laboratory Analyses

T-firsenic 460.0. ppm T-Barium 14.0 ppm
T-~Cadmium " 220 ppm T-Chromium 35.0 ppm
T-Copper 490.0 ppm T-Iron »72000.0 ppm

‘T—Lead 8500.0 ppm T-Manganes 2000.0 ppm
Mercury 0.8 ppm T-Selenium 60.0 ppm
T-Silver 59.0 ppm T~Zinc 31000.0 ppm
% Solids 90.0

Approved by: : Cj
U VoA~
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Description;:
Site ID:

Cost Code:
Lab Number:
Sample Date:
Tot. Cations:
Tot. Anions:
Grand Total:

Environmental Chemistry

PARK CITY/SILVER CREEK PS MW9 3'-3.5'
SOLID AND HAZARDOUS WASTE

UTAH STATE HEALTH LABORATORY

JBO Pag:

RECEIVED

SEPO 11387

Bureau of Solid
& Hazardous Waste

M- (3-25F7)
’rAll_lNG;_S

Environmental Chemistry Analysis Report

PARK CITY/SILVER CREEK PS MW9 3'-3.5'

Laboratory Analyses

ChB87212
365
8704422
87/07/28

S

T
T

me/l Cations:

me

ource: 00

ype: 50

Date of Review and QA Validation

ime: 12:30
Organic

/1 Anions:

Inorganic Review:

Review: -

Radiochemistry Review:
Microbiology Review:

87/08/31

8§7/08/31

T-Arsenic
T-Cadmium
T-Copper
T-Lead
Mercury
T-Silver
% Solids

430.0 ppm T-Barium
77 ppm T-Chromium
630.0 ppm T~Iron
8300.0 ppm T-Manganes
4.5 ppm T-Selenium
50.0 ppm T-Zinc
86.0

NSRS

L
1
i
Joreroves o &@WM
1
4
!
1

66 .
33.
34000.
1900.
<30.
13000.

QO CCOoOO

ppm
ppm
ppm
ppm
pPpm
ppm
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eren 1
PARK CITY SILVER CREEK PS MW9-29-30 . SEPOQ 11987
BUREAU OF SOLID AND HAZAR o
DOUS WASTE Bureaur ¢! ©alid

& Hazarsous vizste

M- 9 (24-30 Fr)

UTAH STATE HEALTH LABORATORY 7AILIN65

Environmental Chemistry Analysis Report

on ®om on® o ol em

Description: PARK CITY SILVER CREEK PS MW9-29-30

Site ID: Source: 00

Cost Code: 365

Lab Number: 8704420 Type: 50 Date of Review and QA Validation

Sample Date: 87/07/28 Time: 12:20 Inorganic Review: 87/08/31

Tot. Cations: Organic Review:

Tot. Anions: me/l Cations: Radiochemistry Review: 87/08/31
‘Gr‘and Total: me/l Anions: Microbiology Review:

Laboratory Analyses

T-Arsenic 530.0 ppm T-Barium 18.0 ppm

T-Cadmium 130 ppm T-Chromium 29.0 ppm

T-Copper 730.0 ppm T-Iron >76000.0 ppm

T-Lead 9400.0 ppm T-Manganes 1800.0 ppm

Mercury 3.0 ppm T-Selenium 60.0 ppm

T-Silver 53.0 ppm T~Zinc 19000.0 ppm

% Solids 83.4

Approved by: “,6;>YVWNM\
A
Kok gdmati.
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PARK CITY MW-10 2-4
BUREAU OF SOLID AND HAZAR
DOUS WASTE

o ®on o’ o of em

Description: PARK CITY MW-10 2-4

Site ID: CW87126 Source: 00
Cost Code: 365
Lab Number: 8704585 Type: 40

Sample Date: 87/07/31 Time: 09:55
Tot. Cations:

Tot. Anions: me/1 Cations:
Grand Total: me/1l Anions:

Laboratory fAnalyses

Envirommental Chemistry

1

UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report

JBO bage

P kren gy g

Paar

Ra_w*é;;!.

s

VED

SEP0 11987

,_ Bureau of Solid g
P & Hazardous Waste

M W~ o (2-—4 F-r>

TAILINGS

Date of Review and QA Validation

Inorganic Review:

Organic

Review: -

Radiochemistry Review:
Microbiology Review:

87/08/31

87/08/31

T-Arsenic 370.0. ppm
T-Cadmium 56 ppm
T-Copper 620.0 ppm

T-Lead 8700.0 ppm
Mercury 4.9 ppm
T-Silver 56.0 ppm
% Solids 83.0

Approved by: A W

ol om da oo Y% ®em =

T-Barium
T-Chromium
T-Iron
T-Manganes
T-Selenium
T-Zinc

Reud, Eoindds

56.
19.
11000.
1800.
<30.
12000.

CcCCcCOCOoOCo

ppm
ppm
ppm
ppm
ppm
ppm
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SEP0 11987

PARK CITY MW-10 -~
BUREAU OF SOLID AND HAZAR 8 E“[eagloioohd
DOUS WASTE azardous Waste

Mw —1o

on ®an on®* s ol am

UTAH STATE HEALTH LABORATORY Li@uio
Environmental Chemistry Analysis Report
Description: PARK CITY MW-10
Site ID: CW87122 Source: 00
Cost Code: 365
Lab Number: 8704588 Type: 40 Date of Review and QA Validation
Sample Date: 87/07/31 Time: 09:00 Inorganic Review: 87/08/31
Tot. Cations: Organic Review: -
Tot. Anions: me/l Cations: Radiochemistry Review: 87/08/31

iCr‘and Total: me/l Anions:

Laboratory finalyses

Microbiology Review:

.T—Qrs enic
T-Cadmium

T-Copper
m—Lead
ercury
T-Silver

'Z, Solids
L

ol om s om Y

830.0
<85
1100.0
12000.0
18.0
80.0
2.8

Approved by:

- ppm T-Barium 250.0 ppm
ppm T—Chromium <85.0 ppm
ppm T-Iron 36000.0 ppm
ppm T-Manganes 1800.0 ppm
ppm T-Selenium <420.0 ppm
ppm T-Zinc 14000.0 ppm



( Envirofimental Chemistr( .
‘ 87/09/02 13:39 ) h JBO Page:

RECEIVED

SEP 14 1297

BUREAU OF SOLID AND HAZAR Bureau ut Sowe @ Hazsicous waste
DOUS WASTE

i
1
i
‘ PARK CITY MW-10 1-2 Utat Tamt <t Haalh
| M —to (1-2FT)

' UTAH STATE HEALTH LABORATORY (RlLinG S
Environmental Chemistry Analysis Report
Description: PARK CITY MW-10 1-2
Site ID: CW87125 Source: 00
Cost Code: 365
Lab Number: 8704584 Type: 40 Date of Review and QA Validation
'Sample Date: 87/07/31 Time: 09:49 Inorganic Review: 87/09/01
lot. Cations: Organic Review:
Tot. Anions: me/]l Cations: Radiochemistry Review: 87/09/01
Grand Total: me/1l Anions: Microbiology Review:
Laboratory Analyses
T-Arsenic 210.0 ppm T-Barium 32.0 ppm
T-Cadmium 63 ppm T-Chromium 32.0 ppm
T-Copper 360.0 ppm T~-Iron 20000.0 ppm
T-Lead 4800.0 ppm T-Manganes 1900.0 ppm
Mercury 3.7 ppm T-Selenium <32.0 ppm
T-Silver 32.0 ppm T-~Zinc 11000.0 ppm

% Solids 91.0

3
Approved by: ;X;id“éhh’//
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/ Envirommental Chemistry. :
. 87/09/30 15:48 .- JBO Page
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' eot. ©° H2d  Waste
- utah PSP gararest
PARK CITY SILVER CREEK/PROSPECTOR SQUARE MW-12 ‘gwd&
BUREAU OF SOLID AND HAZAR guma“o
DOUS WASTE
I My = 2] = T
l UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report
Description: PARK CITY SILUER CREEK/PROSPECTOR SQUARE MW-12, = 2_:£)
Site ID: Source: 00
Cost Code: 365
Lab Number: 8704876 Type: 40 Date of Review and QA Validation
Sample Date: 87/08/14 Time: 16:00 Inorganic Review: 87/09/30
Tot. Cations: . Organic Review:
Tot. Anions: me/1l Cations: Radiochemistry Review: 87/09/30
Grand Total: me/l Anions: Microbiology Review:

Laboratory fAnalyses

T-Arsenic 51 

0 ppm T-Barium 72.0 ppm
T-Cadmium 7.2 ppm T-Chromium 33.0 ppm
T-Copper 22.0 ppm T-Iron 20000.0 ppm
‘T—Lead 72.0 ppm T-Manganes 720.0 ppm
Mercury 0.04 ppm T-Selenium <12.0 ppm
T-Silver <0.6 ppm T-Zinc 190.0 ppm
Arsenic HW <0.5 ppm Barium HW 0.15 ppm
Cadmium HW <0.13 ppm Cr (HW) . <0.08 ppm
P Lead (HW) <0.5 ppm Mercury HW <0 ppm
Se (HW) <0.5 ppm Silver HW <0.03 ppm

% Solids 82.9

)

.Qppr‘oued by: %OW\GNV



Envirorimental Chemistr: :
‘87/09/_30 15:48 JBO Page
PARK CITY SILVER CREEK/PROSPECTOR SQUARE MW-12
\ BUREAU OF SOLID AND HAZAR
' DOUS WASTE
|
.l Mw — l?—((UT?(NG}\ = 2D f_,tll——@—LD
. UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report

Description: PARK CITY SILVER CREEK/PROSPECTOR SQUARE MW-12 =2

Site ID: Source: 00 '

Cost Code: 365

Lab Number: 8704875 Type: 40 Date of Review and QA Validation

Sample Date: 87/08/14 Time: 16:00 Inorganic Review: 87/09/30

Tot. Cations: Organic Review:

Tot. Anions: me/1l Cations: . Radiochemistry Review: 87/09/30
iGr‘and Total: me/l Anions: Microbiology Review:

Laboratory Analyses

T-Arsenic 130.0 ppm T-Barium 230.0 ppm

T-Cadmium <23 ppm T-Chromium 98.0 ppm

T-Copper 54.0 ppm T-Iron 37000.0 ppm
‘:-Lead 360.0 ppm T-Manganes 1600.0 ppm

ercury 0.58 ppm T-Selenium <90.0 ppm

T-Silver <5.0 ppm T-Zinc 490.0 ppm
'(ﬁ:r*senic HiA <0.5 ppm Barium HW 0.75 ppm

admium HW <0.13 ppm Cr (HW) <0.08 ppm
@ Lead (HW) <0.5 ppm Mercury HW <0 ppm

e (HW) <0.5 ppm Silver HW <0.03 ppm
ﬁ SOLIDS 3.8

lﬂppr‘oued by : ? QW
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‘87/09/30 15:47 — ' JBO Page

BUREAU OF SOLID AND HAZAR
DOUS WASTE

Mi-12 = 2D TAILINGS

UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report

] _ PARK CITY SILVER CREEK / PROSPECTOR SQUARE

Description: PARK CITY SILVER CREEK / PROSPECTOR SQUARE

ite 1ID: Source: 00
Cost Code: 365
Lab Number: 8704874 Type: 40 Date of Review and QA Validation
ﬁample Date: 87/08/13 Time: 11:28 Inorganic Review: 87/09/30
ot. Cations: Organic Review:
Tot. Anions: me/1l Cations: Radiochemistry Review: 87/09/30
fr‘and Total: me/l Anions: Microbiology Review:
Laboratory Analyses
-Arsenic 34.0 ppm [-Barium 54 .0 ppm
T~Cadmium 5.3 ppm T—-Chromium 37.0 ppm
T-Copper 21.0 ppm [-Iron 13000.0 ppm
‘;—Lead 97.0 ppm T-Manganes 260.0 ppm
ercury 0.04 ppm T-Selenium <12.0 ppm
T-Silver 1.7 ppm T~Zinc 160.0 ppm
Er‘senic HW <0.5 ppm Barium HW 0.25 ppm
admium HW <0.12 ppm Cr (HW) <0.08 ppm
Lead (HW) <0.5 ppm Mercury HW <0 ppm
e (HW) <0.5 ppm Silver HW <0.03 ppm
ﬁ Solids 82.2

J' _
l\ppr‘oued by : é@(‘\m“‘
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(I'/'li 7- 0
27
o l..“E\L, ,,'..\
T g T Plof
" Hagar,

PARK CITY SILVER CREEK/PROSPECTOR SQUARE
BUREAU OF SOLID AND HAZAR

DOUS WASTE Miv—12 =22 Liuw

UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report

on ®an on®* o wb am

Description: PARK CITY SILUER CREEK/PROSPECTOR SQUARE

Site ID: Source: 00

Cost Code: 365

Lab Number: 8704873 Type: 40 Date of Review and QA Validation

Sample Date: 87/08/13 Time: 11:40 Inorganic Review: 87/09/30

Tot. Cations: Organic Review:

Tot. Anions: me/l Cations: Radiochemistry Review: 87/09/30
‘Cr‘and Total: me/1l Anions: Microbiology Review:

Laboratory fAnalyses

T-Arsenic 140.0 ppm T-Barium 300.0 ppm

T-Cadmium <35 ppm T—-Chromium 84.0 ppm

T-Copper 34.0 ppm T-Iron 31000.0 ppm
'T—Lead 150.0 ppm T-Manganes 300.0 ppm

Mercury 0.1 ppm T-Selenium <140.0 ppm

T-Silver <7.0 ppm T-Zinc 320.0 ppm

Arsenic HW <0.5 ppm Barium HW 0.95 ppm

Cadmium HW <0.13 ppm Cr (HW) <0.08 ppm
@ Lead (HW) <0.5 ppm Mercury HW <0 ppm

Se (HW) <0.5 ppm Silver HW <0.03 ppm

% SOLIDS 3.0

AN
lﬁppr‘oued by: ﬁ@v\mm—/
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.87/08/31 13:09 L JBO Page:

RECE’V"
SEPQ 11087

PARK CITY PS—-SO-LARSON ~ Bureav of Soiig
& Hazardous Waste

UTAH STATE HEALTH LABORATORY
Environmental Chemistry finalysis Report

o 'n =" =m =l am

Description: PARK CITY PS-SO-LARSON

Site ID: Source: 00

Cost Code: 300

Lab Number: 8704611 Type: 50 Date of Review and QA Validation
Sample Date: 87/07/24 Time: 17:55 Inorganic Review: 87/08/31
Tot. Cations: Organic Review: -

Tot. Anions: me/l Cations: Radiochemistry Review: 87/08/31
Grand Total: me/l Anions: Microbiclogy Review:

Laboratory fAnalyses

T-Arsenic 150.0 ppm T-Barium 150.0 ppm

T-Cadmium 30 ppm T-Chromium 210.0 ppm

T-Copper 280.0 ppm T-Iron 37000.0 ppm

T-Lead 2900.0 ppm T-Manganes 2800.0 ppm

Mercury 2.5 ppm T-Selenium <30.0 ppm

T-Silver 20.0 ppm T-Zinc 4000.0 ppm
l% Solids 95.7
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TABLE 1

TAILINGS CHARACTERIZATION SAMPLES
SUBSURFACE SOILS (ug/l)
EP TOXICITY LEACHING TEST
PROSPECTOR SQUARE
PARK CITY, UTAH

SAMPLE NUMBER PS-HV-3 PS-MW-4 PS-MW-5 PS-MW-5 PS-MW-5  PS-MW-5
TRAFFIC NUMBER MHH-057 MHH-058  MHH-053 MBB-054  MHH-055 MHH-056
SAMPLE INTERVAL 1.0-2.0’ 1.0-1.5 1.0-1.5’ 4.0-5.5’ 5.5-7.0" 7.5-9.0'

Aluminum (8713 (5613 [66]nj [1961] (89]] (1031]
Antimony 34uj 34uj 34uj 34uj 34uj 34uj
Arsenic 10uj 1.2uj 10uj 10uj 10uj 10uj
Barium [22]) 360 [138] [61] (82] [21]
Beryllium : 1.5uj 1.5uj 1.5u 1.5uj 1.5uj 1.5uj
Cadmium 583j 293 675j 6753 608j 16703
Calcium 32,900 388,000 165,000 150,000 184,000 25,900
Chromium 3.1uj 3.1uj 3.1uj 3.1uj " 3.1yj 3.1uj
Cobalt 6.8u 6.8u 6.8u 6.8u 6.8u 6.8u
Copper 327 2.1u 179j 1587 100j 3244
Iron 17uj 17uj 17uj (9213 17uj 17uj
Lead 5640 51j 2370 21703 1790] 18903
Magnesium (1920} 7400 [2870] [2280] [2850] [1960]
Manganese 2410] 292] 25103 22404 2530j 25503
Mercury - 0.2uj 0.2uj 0.2u 0.2uj 0.2uj 0.2uj
Nickel 24u 24u 24u 24u 24u 24u
Potassium [2020] [2380]] [17401) [1800]3 [2090]] [14401]]
Selenium _ 5.0uj 2.0uj [3.0]] 2.0j 2.0uj 2.0uj
Silver [6.31] 2.2uj [8.6]] (8.1]] [6.01] [9.5]1]
Sodium {7691 (360013  [322]] {295] {41414 (3111]
Thailium (4.8ir 10r 2.1r 2.1r 2.1r 2.1r
Vanadium [13] [12] [7.7] [6.6] [6.6] [11)
Zinc 85,900r 1160 63,400 61,800 504,000 84,500
[] - indicated concentation detected at less than contract required detection
limits.
u - indicates - undetected at this concentration _
uj - detection limit estimated because not all quality control criteria vere
mat

j - estimated value; not all quality control criteria were met
r - rejected data



‘-h-h-‘-d-ﬁ-h-‘-’-d-ﬁ_

TABLE 1

TAILINGS CHARACTERIZATION SAMPLES
SUBSURFACE SOILS

EP TOXICITY LEACHING TEST (ug/l)
PROSPECTOR SQUARE
PARK CITY, UTAH

SAMPLE NUMBER PS-MW-9 PS-MW-9 PS-MW-9 ' EP TOXI- EPA HAZ-

TRAFFIC NUMBER MHB-059 MHH-060 MHH-061 CITY ARDOUS

SAMPLE INTERVAL 3.0-4.0" 1.5-2.0' 2.4-3.0' STANDARD NUMBER

Aluminum [531] [27}uj [991]

Antimony [391] [34]}uj 34uj

Arsenic 10uj 1.2uj 10uj 5000 D0004

Barium [161) [69] [83] 100,000 DOOO5

Beryllium ' 1.5uj 1.5uj 1.5uj

Cadmium 2775 834j 643 1000 D0O006

Calcium 204,000 410,000 167,000

Chromium 3.1yj 3.1uj 3.1uj 5000 DO008

Cobalt _ 6.8u 6.8u [14]

Copper 2323 783 230j

Iron 17uj 17uj 17uj

Lead 5903 1970j 17603 . 5000

Magnesium [2770] 6240 [4460]

Manganese 44507 3100j 6500j

Mercury _ 0.2uj 0.7j 0.2uj 200 D0009

Nickel 24u 24u 24u

Potassium [5381] 180uj [712]]

Selenium 2.0uj 5.0uj 2.0uj 1000 DO010

Silver 2.2uj 2.2uj (2.4])uj 5000 D0011

Sodium {1900} [1220]] (1090}

Thallium 10r 10r 2.1r

Vanadium [4.9] 2.%u [3.6]

Zinc 14100 52,100r 44,000

[] - indicated concentation detected at less than contract required detection
limits. :

u - indicates - undetected at this concentration

uj - detection limit estimated because not all quality control criteria were
met

} - estimated value; not all quality control criteria were met

r - rejected data
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SAMPLE NUMBER
DEPTH
TRAFFIC NUMBER

TABLE 2
EP TOXICITY ANALYTICAL RESULTS, (ug/l)
SUBSURFACE BOREHOLE SAMPLES
PROSPECTOR SQUARE
PARK CITY, UT
CASE #3317H

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Tin
Vanadium
2inc

[] - indicated concentation detected a

limits.

BH-01 BH-01 BH-02 BH-02 BH-02
3.57-4.0' 4,0’-5.5 0.0'-2.0 2.07-4.0' 4.0-5.0'

MHH-092 MHH-093 MHE-091 MAH-094 MHH-095
78u 78u 78u 78u 78u
S0u 50u S50u 50u 96

10u 10u 10u 10u 10u
[108] [164] (27] 23u 23u

2u 2u 2u 2u 2u

251 178 792 904 1090
19100 29600 661000 655000 ; 6740001
22 %u Su 9u Su

20u 20u {20] 20u 20u

9u 9u 53 221 578

113 43u [43] 43u 43u
5.82; 154 4 29103 25403 24407
[1970] [3730] [3360] 11300 7050
169 379 4 3990 5 5900 7330

0.2u 0.2u 1.3 2.5] 0.2j
25u 25u 25u 683 25u
[4550] [4370] [1210] [1050] [1170]

Su Su Su Su 25u

8u 8u 8u 8u 8u
[4390] [3820] [2010] 7190 7390

10u 10u 10u 10u 10u

38u 38u 38u 38u 38u

11lu 11y 11u 11lu 11lu

12900 10100 96500 102000 108000

u - indicates - undetected at this concentration
uj - detection limit estimated because not all quality control criteria were

met

" L.
|

estimated value; not all quality control i i
- rejected data ’ y criteria wvere met

t less than contract required detection
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TABLE 3
(SOLUBILITY CONSTANTS) PREDICTED ZINC
CONCENTRATIONS (ug/l) VERSUS pH

znZ* Znok* ZnCo,
11.2 2.2 7.95
130,000 205, 550 10,183
10,980 72,172 315
2,740 42,766 45
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Description:
Site ID:
Cost Code:

' Lab Number:
Sample Date:
Tot. Cations:
Tot. Anions:

1 Grand Total:

PARK CITY
BUREAU OF SOLID AND HAZAR
DOUS WASTE

Envirofhmental Chemistr

MW-1D

UTAH STATE HEALTH LABORATORY

Environmental Chemistry Analysis Report

PARK CITY MW-1D

Ch87123
365 :
8704589
87/08/03

lLaboratory fAnalyses

Source: 00
Type: 40
Time: 12:35

me/l Cations:
me/1l Anions:

JBO Pag

Date of Review and OA Validation

Inorganic Review:
Organic Review:
Radiochemistry Review:
Microbiology Review:

87/10/27

87/10/27

' T-Arsenic
T-Cadmium

m T-Copper
T-Lead

Mercury

T-Silver

Arsenic HW
® Cadmium HW
® Lead (HW)

Se (HW)

% Solids

J

47 .0
6
35.0
110.0
0.089
<6.0
NO

NO

NO

NO
81.3

ppm
ppm
ppm
pPpm
ppm
ppm
ppm
ppm
ppm
ppm

lnppr‘oued by: \X OVV“;W“/

4
i

[-Barium
T~Chromium
i-Iron
T-Manganes
T-Selenium
T-Zinc
Barium HW
Cr (HW)
Mercury HW
Silver HW

110.
100.
24000.
880.
<30.
160.

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm



‘ 87/10/07 16:11

1

af o do == Y

Description:

Site ID:
Cost Code: 365
Lab Number: 8704125

Samele Date: 87/07/16

Tot. Cations:
Tot. Anions:
Grand lotal:

Laboratory Analyses

Envirofnmental Chemistr:

PROSPECTOR SQUARE
M.SLAM BUREAU OF SOLID
AND HAZARDOUS WASTE

E—‘ ?'729)(!()7'7/

_7—
T M.

UTAH STATE HEALTH LABORATORY

PROSPECTOR SQUARE
Source: 00

Type: 50

Time :

me/l Cations:
me/l Anions:

Environmental Chemistry Analysis Report

M — 1

_774/L_/N6_S_

JBO Pagq:«

Date of Review and QA Validation

Inorganic Review:
Organic Review:
Radiochemistry Review:
Microbiology Review:

T-Arsenic 6.0

T—-Cadmium 13
T-Lead 110.0
Mercury <1.0
T-Zinc 250.0
Barium HW 0.093
Cr (HW) <0.03
Mercury HNW <0
Silver HW 0.0l

Approved by:

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

T-Barium
T—-Chromium
T-Manganes
T-S1ilver
Arsenic HW
Cadmium HW
Lead (HW)
Se (HW)

% Solids

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm



Environmental Chemistr:

' 87/10/07 16:11 JBO Pag:
PARK CITY Mw-1 'E 7 TOKIQ(/”'
] M.SLAM BUREAU OF SOLID /r‘
AND HAZARDOUS WASTE _7,-A4
.l M-
L
' UTAH STATE HEALTH LABORATORY QU/D
Environmental Chemistry Analysis Report
Description: PARK CITY MW-1
Site ID: ClW87160 Source: 00
Cost Code: 365
Lab Number: 8704099 Type: 40 Date of Review and QA Validation
Sample Date: 87/07/15 TVime: 14:30 Inorganic Review:

Tot. Cations:
Tot. Anions:

me/l Cations:

Organic Review:

Radiochemistry Review:

Grand Total: me/1l Anions: Microbiology Review:
Laboratory Analyses
T-Arsenic 13.0 ppm T-Barium 480.0 ppm
T-Cadmium 21 ppm T-~Chromium 115.0 ppm
T-Lead 170.0 ppm T-Manganes 4800.0 ppm
1I“Ier‘cur‘y <2.0 ppm T-Silver 5.0 ppm
T-Zinc 310.0 ppm Arsenic HW <0.2 ppm
Barium HW 0.57 ppm Cadmium HW <0.05 ppm
Cr (HW) <0.03 ppm Lead (HW) <0.2 ppm
Mercury HNW <O ppm Se (HW) <0.2 ppm
® Siluer HW <0.01 ppm %SOLIDS 8.2

Approved by:

wh om dn sm Ym



' 87/07/17 12:57

on ‘e " am ol e

PROSPECTOR SQUARE MW-1
M.SALM BUREAU OF SOLID
AND HAZARDOUS WASTE

Environmental Chemistry

JBO Page:

RECEIVED

JUL 201987

Utah Dept. of Health

Bureay of Solid & Hazardoys Waste

Mw-1

TAILINGS

UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report

Description: PROSPECTOR SQUARE Mi-1
Site ID: Source: 00
Cost Code: 365
Lab Number: 8704124 Type: 50 Date of Review and QA Validation
Sample Date: 87/07/16 Time: Inorganic Review: 87/07/17
Tot. Cations: Organic Review:
Tot. Anions: me/1 Cations: Radiochemistry Review: 87/07/17
Grand Total: me/l Anions: Microbiology Review:
Laboratory Analyses

. Al 3é RS
T-Arsenic <10.0 ppm(<«1) T-Barium 100.0 ppm (2-2)
T-Cadmium 17 ppm {13 T-Chromium 73.0 ppm (i-5)

B T-Lead 77.0 ppm (1-¢\ T-Manganes 980.0 ppm [2.¢)
Mercury (1.0 ppm{<:i) T-Silver 2.0 ppm (o
T-Zinc 170.0 ppm @.G) % Solids 83.3

{4 255%
Approved by: @\/V\M\ X D/
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Envirommental Chemistry

‘87/08/31 13:09 _ JBO Page

5“*‘\.«!&...,. o;"_“'_"
1 SEPO 11987
' & Surea“ cf Solig
* azardous Was
‘ PARK CITY PS-SO-1B aste
Mw-~ 1D
' 714-IL_ING)_$
®
l UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report
Description: PARK CITY PS-S50-1b
‘Site ID: Source: 00
Cost Code: 900
tab Number: 8704608 Type: 50 Date of Review and QA Validation
Sample Date: 87/07/21 Time: 14:50 Inorganic Review: 87/08/31
Tot. Cations: Organic Review:
Tot. Anions: me/1 Cations: Radiochemistry Review: 87/08/31
‘Gr‘and Total: me/1l Anions: Microbiology Review:
Laboratory Analyses
t—ﬂr‘senic 60.'O-ppm T-Barium | 160.0 ppm
-Cadmium 7 ppm T-Chromium 60.0 ppm
T-Copper 50.0 ppm T-Iron 21000.0 ppm
—Lead 220.0 ppm T-Manganes 640.0 ppm
ercury 0.2 ppm T-Selenium <40.0 ppm
T-Silver <7.0 ppm T-Zinc 460.0 ppm
71.4

l%. Solids
@ :

oh on o oo ‘o= ==



8704589

'T-QS

T-BA
T-CD
T-CR
T-CU
T-FE

T-PB-

T-MN

HG
T-SE
T-AG

T-ZN
ASHW
BAHW

CDHW
CRHW
PBHW

47 .000
110.00
6.000
100.00
35.000
24000.
110.00
880.00
.089
<30.000
< 6.000
160.00

81.300

T-Arsenic, ug/1l
T-Barium, mg/1
T-Cadmium, ug/1
I-Chromium, ug/1
T-Copper, ug/1
T-Iron, mg/l
T-Lead, ug/1
f-Manganese, ug/1l
Mercury, ug/1l
T-Selenium, ug/l
T-Silver, ug/1l
T-Zinc, ug/l
Arsenic (HW), ppm
Barium (HW), ppm
Cadmium (HW), ppm
Chromium (HW), ppm
Lead (HW), ppm
Mercury (HW), ppm
Selenium (HW), ppm
Silver (HW), ppm
% Solids

MW 1D Tawinas

Cwd 2>
MW LD

N
2 Sowde

i ~ Pureay of Lotd
t & Hazardouds "J.a_Cte
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‘87/08/27 13:29

SOLLD AND HAZARDOUS WASTE

o ®en m®en ol =

Description: SILVER CREEK PS MW3 1'-2'

Site ID: Clh87213 Source: 00
Cost Code: 365
Lab Number: 8704423 Type: 50

Sample Date: 87/07/28 Time: 08:41
Tot. Cations: -
Tot. Anions:

‘Gr‘and Total:

Laboratory Analyses

me/1l Cations:
me/1l Anions:

SILVER CREEK PS MW3 1'-2'

Envirommmental Chemistry

M -2
TALINGS

UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report

JBO Page

Date of Review and QA Validation

Inorganic Review:

Organic Review:
Radiochemistry Review:
Microbiology Review:

I'T—Ar‘senic 380.0 ppm
T-Cadmium 190 ppm
T~-Copper 710.0 ppm

‘T—Lead 13000.0 ppm
Mercury 3.7 ppm
T-Silver 67.0 ppm

% Solids

Approved by:

o em da om Y m®®m

T-Barium
T-Chromium
T-Iron
T-Manganes
T-Selenium
T-Zinc

210.
57.
22000.
2000.
<30.
23000.

oCCcoCcCcC

ppm
ppm
ppm
ppm
ppm
ppm



Environmental Chemistrv

'87/08/31 13:08 JBO Page
!‘*j """“n’"‘:!“'?
su‘mn\jhm i)
SEPQO 11987

Bureau of Salid
& Hazardous Waste

SILVER CREEK PS MW3 1'-2"
SOLID AND HAZARDOUS WASTE

Mw -3
TAILINGS

UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report

e wf am o =

Description: SILVER CREEK PS MW3 1'-2'

Site ID: CW87213 Source: 00

Cost Code: 365

Lab Number: 8704423 Type: 50 Date of Review and QA Validation
Sample Date: 87/07/28 Time: 08:41 Inorganic Review: 87/08/31
Tot. Cations: Organic Review:

Tot. Anions: me/1l Cations: Radiochemistry Review: 87/08/31
Grand Total: me/l Anions: Microbiology Review:

lLaboratory Analyses

T-Arsenic 380.0. ppm T-Barium 210.0 ppm

T-Cadmium 190 ppm 1-Chromium 57.0 ppm

T-Copper 710.0 ppm T-Iron 22000.0 ppm

T-Lead 13000.0 ppm T-Manganes 2000.0 ppm

Mercury 3.7 ppm T-Selenium <30.0 ppm

T-Silver 67.0 ppm T-Zinc 23000.0 ppm
l% Solids 91.7

[

Approved by: \me

o
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_ Envirofmental Chemistr ;
l8‘//10/07 16:12 JBO Page

PARK CLTY MW-3 E? Tox 1 TY

BUREAU OF SOLLD AND HAZAR

QT E ”—
DOUS WASTE - M M-
L/E\)UID

UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report

o ®eon on®* o =ul ==

Description: PARK CITY MW-3

Site 1D: CW87120 Source: 00

Cost Code: 365

Lab Number: 8704586 lype: 40 Date of Review and QA Validation
lSample Date: 87/07/29 Time: 12:30 Inorganic Review:

Tot. Cations: Organic Review:

Tot. Anions: me/l Cations: Radiochemistry Review:

Grand Total: me/l Anions: Microbiology Review:

Laboratory Analysés

T-Arsenic <180.0 ppm I-Barium 260.0 ppm
T~Cadmium <40 ppm T-Chromium 110.0 ppm
{-Copper 37.0 ppm T-Yron 31000.0 ppm

‘T~Lead 150.0 ppm T-Manganes 810.0 ppm
Mercury 0.1 ppm 1-Selenium <180.0 ppm
T~-Silver <40.0 ppm T-Zinc 410.0 ppm
Arsenic HW <0.2 ppnm Barium HW 0.36 ppm
Cadmium HW <0.05 ppm Cr (HW) <0.03 ppm

@ Lead (HW) <0.2 ppm Mercury HW <0 ppm
Se (HW) <0.2 ppm Silver HW <0.01 ppm
% Solids 6.0

J

lﬂpproued by: &Cmm\,



Envirommental Chemistry .
‘87/08/31 13:09 JBO Page.

P'f“\m,.
RECZIVED

SEPO 11987

Burezy of Solid
& Hazardous Waste

l-_‘!T",-‘.' -

PARK CITY PS-S0-3A

i
1
i
3
i

Mw -3
° TAILINGS
l UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report
Description: PARK CITY PS-50-3A
lSite ID: Source: 00
Cost Code: 900
Lab Number: 8704610 Type: 50 Date of Review and QA Validation
Sample Date: 87/07/23 Time: 13:40 Inorganic Review: 87/08/31
Tot. Cations: Organic Review:
Tot. Anions: me/]l Cations: _ Radiochemistry Review: 87/08/31
Grand Total: me/1 Anions: Microbiology Review:
Laboratory Analyses
T-Arsenic 120.0 ppm —-Barium 76.0 ppm
T-Cadmium 30 ppm 1-Chromium 40.0 ppm
T-Copper 160.0 ppm [~fron 25000.0 ppm
T-Lead 4800.0 ppm T-Manganes 1000.0 ppm
ercury 3.2 ppm T-Selenium <30.0 ppm
T-Silver 10.0 ppm T-Zinc 5400.0 ppm
l% Solids 82.3

e
O S o

o e = ‘e =
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. 87/09/02 13:39

SILVER CREEK MW-4
BUREAU OF SOLID AND HAZAR
DOUS WASTE

m s = ul =

Description: SILVER CREEK MW-4

Site ID: Source: 00
Cost Code: 365
Lab Number: 8704246 Type:. =~ 50

Sample Date: 87/07/18 Time: 10:15
Tot. Cations:
Tot. Anions:
1 Grand Total:

me/l Cations:
me/l Anions:

Laboratory Analyses

Envirofmental Chemistr:

UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report

JBO Pag

RECEIVED
SEP 14 1887

Utah Dept. of Health
Buraau of Solid & Hazardous Waste

Mw -4
TTALINGS

Date of Review and QA Validation
{norganic Review: 87/09/02
Organic Review:

Radiochemistry Review: 87/09/02
Microbiology Review:

T-Arsenic <45.0 ppm

T-Cadmium <5 ppm
T-Copper 35.0 ppm
]T—Lead 97.0 ppm
Mercury 0.02 ppm
T-Silver <9.0 ppm
'l% Solids 94.0

Approved by: \ 4
PP y v

SN

—

ol om ds m Y

T-Barium 110.0 ppm
T-Chromium 27.0 ppm
T-Iron 17000.0 ppm
T-Manganes 280.0 ppm
T-Selenium <45.0 ppm
T-Zinc 150.0 ppm



l 87/08/31 13:09

PARK

o ®om o == o =

Description:
Site 1D:

Cost Code:
Lab Number:
Sample Date:
Tot. Cations:
Tot. Anions:
Grand Total:

=

Laboratory Ana

Enviroomental Chemistry

CITY PS-50-41

UTAH STATE HEALTH LABORATORY

JBO Pag:

RE’{"Z‘:H # o

SEPO 11987

B
& H

Mw ~4

ureau of Solid
azardous ‘Waste

'm'LIMG_S

Environmental Chemistry Analysis Report

PARK CITY PS-S0-4A
Source: 00

900

8704609 Type: 50

87/07/23 Time: 17:15

me/l Cations:
me/1 Anions:

lyses

Date of Review and QA Validation

Inorganic Review:
Organic Review:
Radiochemistry Review:
Microbiology Review:

87/08/31

87/08/31

T-Arsenic
T-Cadmium
T-Copper
T-Lead
Mercury
T-Silver
% Solids

‘"wl um A on em =® e

320.0 ppm
67 ppm
510.0 ppm
5600.0 ppm
4.1 ppm
40.0 ppm
96.7

T-Barium
T-Chromium
f-Iron
T-Manganes
T-Selenium
T-Zinc

160.0 ppm
87.0 ppm
25000.0 ppm
2800.0 ppm
<25.0 ppm
12000.0 ppm



Envirofimental Chemistry

.87/09/02 13:39 JBO Page

RECEIVED

SILVER CREEK MW-5 1-1.5 SEp 14 1987
AU OF SOLID AND HAZAR
poUS Utah Dept. of Health

DOUS WASTE
Bureau of Solid & Hazardous Waste

o ‘s "o of =

Mw ~S
UTAH STATE HEALTH LABORATORY TAILING S
Environmental Chemistry Analysis Report
Description: SILVER CREEK MW--5 1-1.5
Site ID: Source: 00
Cost Code: 365
Lab Number: 8704247 Type: 50 Date of Review and QA Validation
Sample Date: 87/07/20 Time: 11:40 Inorganic Review: 87/09/02
Tot. Cations: Organic Review:
Tot. Anions: me/l Cations: Radiochemistry Review: 87/09/02
‘Grand Total: me/1 Anions: Microbiology Review:
Laboratory Analyses
lT—Qr‘senic 410.0 ppm ~-Barium 94 .0 ppm
T-Cadmium 83 ppm T-Chromium 36.0 ppm
T-Copper 680.0 ppm . T-Iron 20000.0 ppm
‘T—Lead 6800.0 ppm T-Manganes 2100.0 ppm
Mercury 4.5 ppm I-Selenium <26.0 ppm
T-Silver 52.0 ppm T-Zinc 16000.0 ppm
'% Solids 95.2

LA

o
3 v

—_

Approved by:

ol oo s == % =®



Envirofimental Chemistr

‘87/09/02 13:39 JBO Page

epp 14 1987
SILVER CREEK MW5 4-5 ot of Health
BUREAU OF SOLID AND HAZAR Utah DEX araraous Waste

DOUS WASTE Bureau of Sous &

Mw-s~ (4—5 F7)

UTAH STATE HEALTH LABORATORY ;I‘}ILING}
Environmental Chemistry Analysis Report

am®en o o= b =

lDescr‘iption: SILVER CREEK MW5 4-5

Site ID: Source: 00

Cost Code: 365

Lab Number: 8704248 Type: 50 Date of Review and QA Validation
Sample Date: 87/07/20 Vime: 11:50 Inorganic Review: 87/09/02

Tot. Cations: Organic Rewview:

Tot. Anions: me/l Cations: Radiochemistry Review: 87/09/02

Grand Total: me/1l Anions: Microbiology Review:

Laboratory fAnalyses

T-Arsenic 480.0 ppm T-Barium 57.0 ppm

T-Cadmium 88 ppm T-Chromium 31.0 ppm

T-Copper 570.0 ppm T-Iron 17000.0 ppm

T-Lead 9300.0 ppm T-Manganes 2400.0 ppm

Mercury 4.3 ppm T-Selenium <26.0 ppm

T-Silver 57.0 ppm T-Zinc 17000.0 ppm
'% Solids 91.6

/

Approved by: % \}_ )
./\\&,\Mﬁﬁ
{
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Ehuiroﬂmental Chemistr .
l 87/09/02 13:39 ' JBO Page

RECEIVED

SEP 14 1987

SILVER CREEK MW 5-5--7-5 _ ith
ea

BUREAU OF SOLID AND HAZAR Utah Dept. Of Hdous Waste

DOUS WASTE | gureau of Soid & Hez!

\
Mw-s (s-7s Fr,
UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report -77*|Ljhdébf>

o %en ®" o of =

Description: SILVER CREEK MW 5-5--7-5

Site ID: Source: 00
Cost Code: 365
Lab Number: 8704249 Type: 50 Date of Review and QA VUalidation
Sample Date: 87/07/20 Time: Inorganic Review: 87/09/702
Tot. Cations: Organic Review:
Tot. Anions: me/)l Cations: Radiochemistry Review: 87/09/02
1Gr‘and Total: me/l Anions: Microbiology Review:
Laboratory Analyses
l T-Arsenic 380.0 ppm f-Barium 59.0 ppm
T-Cadmium 92 ppm T~Chromium 32.0 ppm
T-Copper 540.0 ppm T-Iron 22000.0 ppm
‘T—Lead 7000.0 ppm T-Manganes 1900.0 ppm
Mercury . 2.3 ppm T-Selenium <27.0 ppm
T-Silver 59.0 ppm T~Zinc 15000.0 ppm
l% Solids 91.8

Approved by:

of om du o e m®



‘ 87/09/02 13:39

on ®om on® o aof ==

Description:
Site ID:
Cost Code:
Lab Number:
Sample Date:
Tot. Cations:
Tot. Anions:
‘ Grand Total:

SILVER CREEK
BUREAU OF SOLLD AND HAZAR
DOUS WASTE

Laboratory Analyses

Envirofimental Chemistr

MiW5 7-9

me/1l Cations:
me/l Anions:

JBO Pagc

RECEIVED

gEp 14 1987

Utah Dept.
Bureau of Sofid &

of Health
Hazargous Waste

Mw~S (7’_"3FT)

Organic Review:

UTAH STATE HEALTH LABORATORY PTW%‘L‘1“365$>
Environmental Chemistry Analysis Report
SILVER CREEK M5 7-9
Source: 00
365
8704250 Type: 50 Date of Review and QA Validation
87/07/20 Yime: Inorganic Review: 87/09/02

Radiochemnistry Review: 87/09/02
Microbiology Review:

l T~-Arsenic
T~Cadmium
T-Copper

‘T—-Lead
Mercury
T-Silver

'% Solids

Approved by:

‘el om s o e am®

400 .0

82
660.0
7700.0
3.8
55.0
91.0

ppm
ppm
ppm
ppm
ppm
ppm

T-Barium
T—-Chromium
T-1Iron
T-Manganes
T-Selenium
T-Zinc

120.
33.
16000.
2100.
<27.
15000.

cocccCco

ppm
ppm
ppm
ppm
ppm
ppm



o~ Envirommental CHemistry
‘ 87/08/31 13:09

PARK CITY PS-S0-5A

UTAH STATE HEALTH LABORATORY

o e on®* o o =

Description: PARK CITY PS-S0-5A

Eu

JBO Pége:

‘762U of Sojig

8zardous Wag te

Mw -
TAILINGS

Environmental Chemistry Analysis Report

Date of Review and QA Validation

Site ID: Source: 00

Cost Code: 900

Lab Number: 8704612 Type: 50

Sample Date: 87/07/24 Time: 14:50 Inorganic Review:

Tot. Cations: Organic Review:

Tot. Anions: me/l Cations: Radiochemistry Review:
Grand Total: me/]l Anions: Microbiology Review:

Laboratory Analyses

87/08/31

87/08/31

T-Arsenic 210.0. ppm T-Barium
T—~Cadmium 40 ppm T-Chromium
T-Copper 420.0 ppm I-{ron
T-lLead 4400.0 ppm T-Manganes
Mercury 5.1 ppm T-Selenium
T-Silver 27.0 ppm T-Zinc

% Solids 84 .7

§3ﬁ£§L\NV\&k;;

o om du on % =2 em owf

75.
33.
23000.
1300.
<30.
7000.

cCcCcocCcCco

ppm
ppm
ppm
ppm
ppm
ppm



. ‘ Environmental Chemistr )
‘ 87/10/07 16:12 JBO Pag:

PARK CITY PS-MW-6 Y. ToxiclT
BUREAU OF SOLID AND HAZAR E P © 4 M\'\/"é
DOUS WASTE —+ ?'L)@ UID

oM.

UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report

on ®an on®* o ol ==

Description: PARK CITY PS-MW-6

Site ID: Source: 00

Cost Code: 365

Lab Number: 8704290 Type: 40 Date of Review and QA Validation
Sample Date: 87/07/20 Time: Inorganic Review:

Tot. Cations: Organic KReview:

Tot. Anions: me/l Cations: Radiochemistry Review:

Grand total: me/1l Anions: Microbiology Review:

Laboratory Analyses

T-Arsenic 50.0 ppm I-Bariun 540.

0 ppm

T-Cadmium 20 ppm T—-Chromium 110.0 ppm

T-Copper 61.0 ppm T-1ron 32000.0 ppm

‘ T-Lead 480.0 ppm T-Manganes 1500.0 ppm

Mercury 4.0 ppm T-Selenium <50.0 ppm

T-Zinc 1500.0 ppm Arsenic HW 0.2 ppm

Barium HW 0.34 ppm Cadmium HW 0.06 ppm

Cr (HW) <0.03 ppm Lead (HW) <0.2 ppm

@ Mercury HW <0 ppm Se (HW) <0.2 ppm
lSiluer Hl <0.01 ppm % Solids 14.1

Iﬂpproued by: &C"(‘(\C&V\_/



‘ 87/10/07 16:11

Description:
Site ID:

Cost Code:
Lab Number:
Sample Date:
Tot. Cations:
fot. Anions:
Grand Total:

ok on O o ®ae o’ om ol =

. Envirofmental Chemistr-

PARK CITY PS—MW-7
BUREAU OF SOLID AND HAZAR
DOUS WASTE

UTAH STATE HEALTH LABORATORY

E-F—%Xl(‘lf?’

—7—

T-M

Mw-~"7
LI@UID

Environmental Chemistry Analysis Report

PARK CIT

365
8704288
87/07/20

Laboratory Analyses

Y PS-MW-7
Source: 00
Type: 40
Time:

me/l Cations:
me/1l Anions:

JBO Pag

Date of Review and QA Validation

Inorganic Review:
Organic Review:
Radiochemistry Review:
Microbiology Review:

l T-Arsenic
T-Cadmium

T-Copper
‘ T-Lead
Mercury
T-Zinc
Barium HW
Cr (HW)
@ Mercury HW
lSiluer Hial

]

. Approved by:

<100.0
42
210.0
1900.0
12.0
2900.0
0.22
<0.03
0.002
<0.01

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

Crrin

~

T—-Barium
1~Chromium
T-1Iron
T-Manganes
T-Selenium
Arsenic HW
Cadmium HW
Lead (HW)
Se (HW)

% Solids

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm



: (. Envirofmental Chemistr; )
'87/10/07 16:12 JBO Pag:

PARK CLTY PS—MW-7 E P ToxicTyY
BUREAU OF SOLID AND HAZAR —+

DOUS WASTE

M -77

on s o o ol ==

Liquip
UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report

Description: PARK CITY PS-MW-7

Site ID: Source: 00

Cost Code: 365

Lab Number: 8704289 Type: 40 Date of Review and QA Validation

Sample Date: 87/07/20 Time: : lnorganic Review:

Tot. Cations: Organic Review:

Tot. Anions: me/l Cations: Radiochemistry Review:

Grand lotal: me/l Anions: Microbiology Review:

Laboratory Analyses

T-Arsenic 130.0 ppm T-Barium 800.0 ppm

T-Cadmium 32 ppm T-Chromium 160.0 ppm

-Copper 260.0 ppm , I-Ilron 40000.0 ppm
‘T-—Lead 2600.0 ppm T-Manganes 1600.0 ppm

Mercury ' 6.6 ppm T-Selenium <80.0 ppm

T-Zinc 3700.0 ppm Arsenic HW <0.2 ppm

Barium HW 0.27 ppm Cadmium HW 0.12 ppm

Cr (HW) <0.03 ppm Lead (HW) 0.48 ppm
@® Mercury HW 0.007 ppm Se (HW) 0.2 ppm
'Si'luer‘ Hlal <0.01 ppm : % Solids 16.6

lﬂppr‘oued by : & ON\M\/



Environmental Chémistry .
l87/08/31 13:08 —~ JBO Page

Bureau of Solid
& Hazardous Waste

PARK CITY MW-8
BUREAU OF SOLID AND HAZAR
DOUS WASTE

Mw ~&
LiBuw

UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report

o o s’ eom ol =

Description: PARK CITY MW-8

l(S:ite ID: Cig87121 Source: 00
ost Code: 365
Lab Number: 8704587 Type: 40 Date of Review and QA Validation
ample Date: 87/07/30 [lime: Inorganic Review: 87/08/31
Tot. Cations: Organic Review: -
fot. Anions: me/1l Cations: Radiochemistry Review: 87/08/31
rand Total: me/1l Anions: Microbiology Review:

Laboratory fAlnalyses

m—ﬁrsenic 49 .0 ppm T—-Barium 180.0 ppm
~Cadmium 7 ppm T-Chromium 70.0 ppm
T-Copper 28.0 ppm - T-Iron 23000.0 ppm
r—Lead 120.0 ppm T-Manganes 920.0 ppm
ercury 1.1 ppm T-Selenium <40.0 ppm
T-Silver <7.0 ppm T-Zinc 470.0 ppm
'% Solids 28.2
o

roved by:
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PARK CITY MW-8 t P (orc)Ty
BUREAU OF SOLID AND HAZAR ‘j‘
DOUS WASTE TM
My-®
TAluNG;_S
UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report
Description: PARK CITY MW-8
Site ID: Cl87124 Source: 00
Cost Code: 365
Lab Number: 8704583 Type: 40 Date of Review and QA Validation
Sample Date: 87/07/30 Time: 09:00 Inorganic Review:
Tot. Cations: Organic Review:
Tot. Anions: me/1l Cations: Radiochemistry Review:
1Grand Total: me/1 Anions: Microbiology Review:
Laboratory Analyses
'T—ﬁrsenic 70.0 ppm ' T-Barium 90.0 ppm
T-Cadmium 16 ppm T-Chromium 110.0 ppm
T-Copper 60.0 ppm T-Iron 21000.0 ppm
]T—Lead : 470.0 ppm T-Manganes 920.0 ppm
Mercury 0.7 ppm T-Selenium <30.0 ppm
T-Silver <6.0 ppm T-2inc 1800.0 ppm
Arsenic HW <0.2 ppm Barium HW 0.23 ppm
Cadmium HW 0.15 ppm Cr (HW) <0.03 ppm
® Lead (HW) <0.2 ppm Mercury HW <0 ppm
Se (HW) <0.2 ppm Silver HW <0.01 ppm

% Solids 83.6

.Appr‘oued by: é C\)\N\ON\-/
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RECEIVED
SEPO 11387

: Bureau of Solid
» & Hazardous Waste
PARK CITY/SILVER CREEK PS MW 9 1-5'-2" L

SOLID AND HAZARDOUS WASTE
Mw-~a (rs-=2 Fr)

’G\IMNGS

UTAH STATE HEALTH LABORATORY
knvironmental Chemistry Analysis Report

o ®an = em =of ==

Description: PARK CITY/SILUER CREEK PS MW 9 1-5'-2'

Site ID: Ch87211 Source: 00

Cost Code: 365

Lab Number: 8704421 Type: 50 Date of Review and QA Validation

Sample Date: 87/07/28 Time: 12:15 Iinorganic Review: 87/08/31

Tot. Cations: Organic Review: -

Tot. Anions: me/l Cations: Radiochemistry Review: 87/08/31
‘Crand Total: me/1l Anions: Microbiology Review:

Laboratory Analyses

T-Arsenic 460.0 ppm T-Barium 14.0 ppm

T-Cadmium " 220 ppm T-Chromium 35.0 ppm

T-Copper 490.0 ppm T-Iron >72000.0 ppm

T-lLead 8500.0 ppm T-Manganes 2000.0 ppm

Mercury 0.8 ppm T-Selenium 60.0 ppm

T-Silver 59.0 ppm T-Zinc 31000.0 ppm

% Solids 90.0

2 e

Approved by: &waw
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RECEIVED

SEP0 11987

Bureau of Solid
& Hazardous Waste

AA,VJ**‘? <:3._E;J§ F‘Tﬁ)
’TAIL.ING:_S

PARK CITY/SILVER CREEK PS MWS 3'-3.5'
SOLID AND HAZARDOUS WASTE

UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report

Description: PARK CITY/SILUVER CREEK PS MW9 3'-3.5!'
Site ID: CWW87212 Source: 00

Cost Code: 365

‘Lab Number: 8704422 Type: 50 Date of Review and QA Validation
Sample Date: 87/707/28 Time: 12:30 Inorganic Review: 87/08/31
Tot. Cations: Organic Review:

Tot. Anions: me/l1 Cations: Radiochemistry Review: 87/08/31
Grand Total: me/l Anions: Microbiology Review:

Laboratory fAinalyses

T-Arsenic 430.0 ppm T-Barium 66.0 ppm
T-Cadmium 77 ppm T-Chromium 33.0 ppm
T-Copper 630.0 ppm T-Iron 34000.0 ppm
T-lLead 8300.0 ppm T-Manganes 1900.0 ppm
Mercury 4.5 ppm T-Selenium <30.0 ppm
T-Silver 50.0 ppm T-Zinc 13000.0 ppm

% Solids 86.0

Approved by: &@V\’\QM\ i
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'RECEIVED

Q
PARK CLTY SILVER CREEK PS MIW9-29-30 ._ SEPO 11987
BUREAU OF SOLID AND HAZAR o
DOUS WASTE Bureay of Salid

& Hazarcous vasts

Mw - 9 (2“\—&: FT)

UTAH STATE HEALTH LABORATORY TA!LINGS

Environmental Chemistry Analysis Report

- %Y =" om wd ==

Description: PARK CITY SILVER CREEK PS MW9-29-30

Site ID: Source: 00

Cost Code: 365

Lab Number: 8704420 Type: 50 Date of Review and QA Validation
Sample Date: 87/07/28 Time: 12:20 Inorganic Review: 87/08/31
Tot. Cations: Organic Review:

Tot. Anions: me/l Cations: Radiochemistry Review: 87/08/31
Grand Total: me/l Anions: Microbiology Review:

Laboratory Analyses

T-Arsenic 530.0. ppm _ ' T-Barium 18.0 ppm
T-Cadmium 130 ppm T-Chromium 29.0 ppm
T-Copper 730.0 ppm T~-Iron >76000.0 ppm
]‘T—Lead 9400.0 ppm T-Manganes 1800.0 ppm
Mercury 3.0 ppm T-Selenium 60.0 ppm
T-Silver 53.0 ppm T-Zinc 19000.0 ppm

% Solids : 83.4

Approved by: \\\5;%“\0A«_
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SEP0 11987

'_ Bureau of Solid '
? & Hazardous Waste

M - )°<2—4'6;T>

D

PARK CITY MW-10 2-4
BUREAU OF SOLID AND HAZAR
DOUS WASTE

UTAH STATE HEALTH LABORATORY

Environmental Chemistry Analysis Report ‘T7*IL—'PQC5JS
Description: PARK CITY MW~10 2-4
Site ID: CW87126 Source: 00
Cost Code: 365
Lab Number: 8704585 Type: 40 Date of Review and QA Validation
Sample Date: 87/07/31 Time: 09:55 Inorganic Review: 87/08/31
Tot. Cations: Organic Review:
Tot. Anions: me/l Cations: Radiochemistry Review: 87/08/31
Grand Total: me/l Anions: Microbiology Review:
Laboratory Analyses
T-Arsenic 370.0. ppm T-Barium 56.0 ppm
T~-Cadmium 56 ppm T-Chromium 19.0 ppm
T-Copper 620.0 ppm T-Iron 11000.0 ppm
T-Lead 8700.0 ppm T-Manganes 1800.0 ppm
Mercury 4.9 ppm T-Selenium <30.0 ppm
T-Silver 56.0 ppm T~Zinc 12000.0 ppm
% Solids 83.0

Approved by: ;éix
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Description:
Site ID:

Cost Code:
Lab Number:
Sample Date:
Tot. Cations:
Tot. Anions:
Grand Total:

Environmental Chemistry

CITY MW-10

UTAH STATE HEALTH LABORATORY

JBO bage

o™ &N e 4§ o
I T B S S g )
! E.-x by i = Z -“j' ?---
dewwn s’ am Aasem

SEP0 11987

Bureau of Solid
& Hazardous Waste

Mw—1o
LIQuID

Environmental Chemistry Analysis Report

AU OF SOLID AND HAZAR
WASTE

PARK CITY MW-10
Clh87122 Source: 00
365

8704588 Type: 40
87/07/31 Time: 09:00

me/1 Cations:
me/l Anions:

Laboratory Analyses

Date of Review and QA Validation

Inorganic Review:
Organic Review: -
Radiochemistry Review:
Microbiology Review:

87/08/31
87/08/31

T-Arsenic
T-Cadmium

T-Copper
‘ T-Lead
Mercury
T-Silver
l % Solids

Approved by:

w om do == Y m®

830.0 ppm

<85 ppm

1100.0 ppm

12000.0 ppm

18.0 ppm

80.0 ppm
2.8

Owenc

T—-Barium
T-Chromium
T-Iron
T-Manganes
T~-Selenium
T-Zinc

@8\&& 5’&\“@&

250.0 ppm
<85.0 ppm
36000.0 ppm
1800.0 ppm
<420.0 ppm
14000.0 ppm
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RECEIVED

SEP 14 1°¢7

PARK CITY MW-10 1-2 Utat Dant £t Hashh
BUREAU OF SOLID AND HAZAR Bureau o Suno & Halaicuus waste
DOUS WASTE )

M —lo (-2 'FT)
’_FAIL/NGLS

UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report

o ew an® o =l ==

Description: PARK CITY MW-10 1-2

Site ID: CW87125 Source: 00
Cost Code: 365
Lab Number: 8704584 Type: 40 Date of Review and QA Validation
Sample Date: 87/07/31 Time: 09:49 Inorganic Review: 87/09/01
lot. Cations: Organic Review:
Tot. Anions: me/l Cations: Radiochemistry Review: 87/09/01
1Gr‘and Total: me/l Anions: Microbiology Review:
Laboratory Analyses
l"l"—ﬂr‘senic 210.0 ppm T-Barium 32.0 ppm
T-~Cadmium 63 ppm T—~Chromium 32.0 ppm
T-Copper 360.0 ppm T-Iron 20000.0 ppm
‘T—Lead 4800.0 ppm T-Manganes 1900.0 ppm
Mercury 3.7 ppm T-Selenium <32.0 ppm
T-Silver 32.0 ppm T-Zinc 11000.0 ppm
.% Solids 91.0

\
Approved by: QXf:hN;M_,/
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' n Dept O gons WO
e PARK CITY SILVER CREEK/PROSPECTOR SQUARE Mu-12Y% < & Wt
l BUREAU OF SOLID AND HAZAR Bmea\\(’
DOUS WASTE
J My ~ 12{enes) 29 T
l UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report
escription: PARK CITY SILVER CREEK/PROSPECTOR SQUARE MW~12Z = 2_:{)
ite ID: Source: 00
Cost Code: 365
ab Number: B704876 Type: 40 Date of Review and QA Validation
lEample Date: 87/08/14 Time: 16:00 Inorganic Review: 87/09/30
ot. Cations: Organic Review:
Tot. Anions: me/1l Cations: Radiochemistry Review: 87/09/30
fr‘and Total: me/1l Anions: Microbiology Review:
Laboratory Analyses
l—ﬂr‘senic 51.0 -ppm ' T-Barium 72.0 ppm
~Cadmium 7.2 ppm T-Chromium 33.0 ppm
T-Copper 22.0 ppm T-Iron 20000.0 ppm
I-—Lead 72.0 ppm T-Manganes 720.0 ppm
ercury 0.04 ppm T-Selenium <12.0 ppm
T-Silver <0.6 ppm T-Zinc 190.0 ppm
lrsenic HW <0.5 ppm Barium HW 0.15 ppm
admium HW <0.13 ppm Cr (HW) <0.08 ppm
@lLead (HW) <0.5 ppm Mercury HW <0 ppm
e (HW) <0.5 ppm Silver HW <0.03 ppm
i Solids 82.9

J

'pproued by : . OW\GN\'
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.87/09/30 15:48 JBO Page
Q PARK CITY SILVER CREEK/PROSPECTOR SQUARE MW-12
' BUREAU OF SOLID AND HAZAR
DOUS WASTE
|
’ Mw — n—(CUT'('(N‘:)\ =21 -~ LIRULD
l UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report

Description: PARK CITY SILUVER CREEK/PROSPECTOR SQUARE MW-12 =2 D)

Site ID: Source: 00

Cost Code: 365

Lab Number: 8704875 Type: 40 Date of Review and QA Validation

Sample Date: 87/08/14 Time: 16:00 Inorganic Review: 87/09/30

Tot. Cations: Organic Review:

Tot. Anions: me/1 Cations: Radiochemistry Review: 87/09/30
1Gr‘and Total: me/1 Anions: Microbiology Review:

Laboratory fAnalyses
.T—Ar‘senic 130.0 ppm ' T-Barium 230.0 ppm

T-Cadmium <23 ppm T-Chromium 98.0 ppm

T-Copper 54.0 ppm T-Iron 37000.0 ppm
‘T—Lead 360.0 ppm T-Manganes 1600.0 ppm

Mercury 0.58 ppm T-Selenium <90.0 ppm

T-Silver <5.0 ppm T-Zinc 490.0 ppm

Arsenic HW <0.5 ppm Barium HW 0.75 ppm

Cadmium HW <0.13 ppm Cr (HW) <0.08 ppm
@ Lead (HW) <0.5 ppm Mercury HW <0 ppm

Se (HW) <0.5 ppm Silver HW <0.03 ppm

% SOLIDS 3.8

J

'ﬁppr‘oued by: ? W
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PARK CITY SILVER CREEK / PROSPECTOR SQUARE
BUREAU OF SOLID AND HAZAR
DOUS WASTE

Min-/2 = 2D TAILINGS

UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report

o ‘eon o’ o =l am

Description: PARK CITY SILVER CREEK / PROSPECTOR SQURRE

ite ID: Source: 00
Cost Code: 365 :
Lab Number: 8704874 Type: 40 Date of Review and QA Validation
l?ample Date: 87/08/13 Tfime: 11:28 Inorganic Review: 87/09/30
ot. Cations: Organic Review:
Tot. Anions: me/1l Cations: Radiochemistry Review: 87/09/30
rand Total: me/l Anions: Microbiology Review:

Laboratory Analyses

-Arsenic 34.0 ppm f-Barium 54 .

0 ppm
T-Cadmium 5.3 ppm T-Chromium 37.0 ppm
T-Copper 21.0 ppm [-Iron 13000.0 ppm
E—Lead 97.0 ppm T-Manganes 260.0 ppm
ercury 0.04 ppm T-Selenium <12.0 ppm
T~-Silver . 1.7 ppm ' T-Zinc 160.0 ppm
tr‘senic HW <0.5 ppm Barium HW 0.25 ppm
admium HW <0.12 ppm Cr (HW) <0.08 ppm
® Lead (HW) <0.5 ppm _ Mercury HW <0 ppm
e (HW) <0.5 ppm Silver HW <0.03 ppm
Solids 82.2

J
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PARK CITY SILVER CREEK/PROSPECTOR SQUARE
BUREAU OF SOLID AND HAZAR ;
DOUS WASTE
Miv—12 =2D LiQuw
l UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report
Description: PARK CITY SILVER CREEK/PROSPECTOR SQUARE
Site ID: Source: 00
Cost Code: 365
Lab Number: 8704873 Type: 40 Date of Review and QA Validation
Sample Date: 87/08/13 Time: 11:40 Inorganic Review: 87/09/30

Tot. Cations:
Tot. Anions:

me/l Cations:

Organic Review:

Radiochemistry Review: 87/09/30

i Grand Total: me/l Anions: Microbiology Review:
Laboratory Analyses

l T-Arsenic 140.0 ppm T-Barium 300.0 ppm
T-Cadmium <35 ppm T-Chromium 84.0 ppm
T-Copper 34 .0 ppm T-Iron 31000.0 ppm
T-Lead 150.0 ppm T-Manganes 300.0 ppm
Mercury 0.1 ppm T-Selenium <140.0 ppm
T-Silver <7.0 ppm T-Zinc 320.0 ppm
Arsenic HW 0.5 ppm Barium HW 0.95 ppm
Cadmium HW <0.13 ppm Cr (HW) <0.08 ppm

® Lead (HW) <0.5 ppm Mercury HW <0 ppm
Se (HW) <0.5 ppm Silver HW <0.03 ppm
% SOLIDS 3.0

J

' Approved by:
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RECEVED
" SEPO 11987

PARK CITY PS-SO-LARSON : 2 Bursau of Salig
:' Hazardoys Waste

UTAH STATE HEALTH LABORATORY
Environmental Chemistry Analysis Report

om aon o’ am ol =

Description: PARK CITY PS-SO-LARSON

Site ID: Source: 00

Cost Code: 900

Lab Number: 8704611 Type: 50 Date of Review and QA Validation
Sample Date: 87/07/24 Time: 17:55 Inorganic Review: 87/08/31
Tot. Cations: Organic Review:

Tot. Anions: me/l Cations: Radiochemistry Review: 87/08/31
Grand Total: me/l Anions: Microbiology Review:

Laboratory Analyses

l}'—ﬂrsenic 150.0. ppm . T-Barium 150.0 ppm
—Cadmium 30 ppm T-Chromium 210.0 ppm
T-Copper 280.0 ppm T-Iron 37000.0 ppm
III-Lead 2900.0 ppm T-Manganes 2800.0 ppm
ercury 2.5 ppm T-Selenium <30.0 ppm
T-Silver 20.0 ppm T-Zinc 4000.0 ppm
l% Solids 95.7
@
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SAMPLING ROUND I

U.S. ENVIRONMENTAL PROTECTION AGENCY
GROUNDWATER DATA



AFT
INORGANIC ANALYTICAL RES

ULTS, GROUND AND DRAIN VATERS (ug ]

SANPLD ¢

© TRAFPIC ¢

Location

- ——— i ——

Baryllium
Cadnium
Caletum
C ium
Conalt
Copper
Iron

Lesd
Cyanide
Magonesium
Manganege
Mercucy
tickel
Patassium
Selenium
Silver
Sodium
Thallium
Vanadjium
Zinc

PROSPECTOR SQUARF,

P3-Mw-1s PS-Mu-10
HMRBC-183 MAC-184
UPGRDNT  DEEP W,
¥V OF SITE OF SITE
100u 100u
33a 334

6u 6u
[103)] [91.6]3
4u 4u

a4y 4u
354000 220000
Su 9a

7u 7u

1T 17
100u 100u
20u3 20uj

10u 10y
61700 41330
99.1 434
0.2y 0.2u

6u [?7.D0]
14030} [2320]
20u) 2uj
[9.2) Tu
277000 72100
80u 80u
[21.8] {18.2]
22.8 Tu

N

CASE

PS-Mw-.5 ... .
NBC-86U azd-ial
DEEP N. ONSITE S.

O? SITE
§135] 100u
3y I
B bu
{52.9{n 4Qur
[} 4u
4u 6.4
64800 226000
9u 9u
7u 70
17u 12u
100u 100u
(2.7513 24§
10u 10y
17600 33100
39.4 kY
Q.2u 0.2u
6u 6n
500u 8100
2u) 20u)
{7.6} Ju
11509 54900
gu 8u
[15.3] [13.7}
Tu 1940

PARK CTITY. !TAR

W-43
--185
M.¥.

21900
B!

Ju

1
100u
24
10u
41800
79.7
0.2u
6u
{1570}
2u}

7u
51100
By
(13.1]

- Ta

PS-N% -
MB-104
ONSITT .

74
27.39
100u
20u]
10u
3549400
(8.8)
0.2
6u
{1630}
2uj

Ty
114000
Bu
12y

7u

] - tndicated

limits

U - ipdicates

u} ~ detection
ret

} - estimated

r - registered data

17y
100u
2u)
10u
35200
126
9.2u
112.4)
$250
20uj
7u
57100
8u
[17.41
2460

cancentration detectred

8t less thancontract raquried detaction

value; not all quality control criteria vere mat

- undetected at thig concentration

lmit estimated because not all quality control criteria were

INOBGANIC ANALYTY

PROS
[}
PS-NV-13 P
P5-NV-6  PS-MW-? PS-MU-11 PS-MN-9  PS-MN-10 ;
¥BG-894  NBEG-893 MB-10% MAE-101  MBA-103 :ﬂﬂ 836 :ﬂ
ONSITE ONSITE N, OF SITE ONSITE E. R. oF Srmg BLAK D
[136]) 100u 100u 100u 100u ;ggu ;g
I3 13u 33u 33u [54.5]) b :
6u 6u 6u 6u 23.2 4Our t
40ur 4ur 167.4}3 [87.4}3 (11013 o L
4y 4u 4u 4y 4u - .
5.9 B.1 4u 4u 8.6 e p
247000 269000 330000 gosooo ;aoooo o, g
9u Su u u
g: 7u Tu 7u 7u Ig ;E
17u 1y 174 17 {18.5] 103 16
20y R 200 o (2313 u
203 2u y u . 2. a
10y 10u 10u 10u
§,0,300 33200 58800 32800 35320 ::lm 115
436 248 577 1290 1130 b ;
0.2u4 0.2u 0.2u 0.2u 0.2u 6- u 6;
6u {10.2] 6u éu 6u 530 &
5480 7050 {1880] [2650] [3130] ; u x
20uj 20uj 20uj 2y} 2u3 7u3 2
7u Tu u Tu [9.7] 1345 n
44600 53100 44600 68100 36900 10 u 1
8u 8u 8u u y
Te.6;  fi9.8 (1561 16.5] 12 120 v
1210 2200 19.91 {7.7) 1950

" ED gV ED AR N, U5 G) G T 6N SR WS
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SAMPLING ROUND I1

U.S. ENVIRONMENTAL PROTECTION AGENCY
GROUNDWATER DATA



EVA-Gw-n

TABLE 1

PROSPECTOR SQUARE, PARK CITY, UTAH
SAS #3489H
DECEMBER, 1987

INORGANIC ANALYTICAL RESULTS GROUND AND DRAIN WATERS (ug/l)

SAMPLE # PS-MW-1S PS-MW-1D PS-MW-2D PS-DR-1 PS-DR-2 PS-MW-2
TRAFFIC # 8-57454 8-57451 8-57460  8-57488  8-57497 8-57457
LOCATION UPGRAD UPGRAD UPGRAD DRAIN DRAIN ON-SITE
Aluminum 90u [113] 90u [94] 90u 90u
Antimony 45uj 45uj 45uj [46] 45uj 45uj
Arsenic 2u 2u 2u 3.9 7.8 2u
Barium [109]]e [79]]e [66]]e [20]]e [Bl]je [67]]e
Beryllium 2u 2u 2u 2u 2u 2u
Cadmium [0.7] 1.3 .2u 27 s 1.5 [0.4]
Calcium 359,000 249,000 74,200 208,000 226,000 255,000
Chromium 10u 10u 10u 10u 10u 10u
Cobalt 25u 25u 25u 25u 25u 25u
Copper 8u (18] 8u 8u 8u 8u

Iron [57] 101 [23] 301 6510 [26]
Lead [1.7] [1.6]) [1.3] 7.0 5.1 [1.8]
Magnesium 62,100 49,300 20,300 28,500 47,400 50,500
Manganese 99 80 [8] 574 2,190 32
Mercury 0.2u 0.2u 0.2u 0.2u 0.2u 0.2u
Nickel 22u 22u 22u 22u 22u 22u
Potassium {3520} je [2390]je [1110}je [4480]je [2940]je [2040]je
Selenium 2u 2u 2u 2.0 2u 2u
Silver 6u 6u 6u 6u 6u 6u
Sodium 310,000 91,110 11,000 44,200 43,300 61,500
Thallium 2u 2u 2u 2u 2u 2u
Vanadium 13u 13u 13u 13u 13u 13u
Zinc 71 85 [17] 2,460 245 22
Cyanide 10uj 10uj - 10uj 10uj 10uj 10uj

d-ﬁ-h-‘-d-‘-h-‘-‘-d-

s - Indicates the value reported was determined by method of standard addition
and is estimated.

j - The associated numerical value is an estimated quantity because the amount
detected is below the required limits or becasue quality control criterias
vere not met.

u - The material was analyzed for, but was not detected. The associated
numerical value is the estimated sample quantitation limit.

je - Indicates a value estimated or not reported due to presence of
interference.

[] -Amount report is above is above instrument detection limits but below
contract required detection limits. The value is an estimation.
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TABLE 2
INORGANIC ANALYTICAL RESULTS GROUND WATERS (ug/1l)
PROSPECTOR SQUARE, PARK CITY, UTAH

SAS #3489H
SAMPLE $# PS-MV-3 PS-MV-4 PS-MW-5 PS-MW-6 PS-MW-7 PS-MV-8
TRAFFIC % 8-57463 8-57466 B-57469 8-57475 B-57479 8-57472
LOCATION ON-SITE ONSITE TRP ON-SITE ON-SITE ON-SITE ON-SITE
Aluminum 90u 90u ~ 90u 90u 429 90u
Antimony 45uj 45uj 45uj [55] 45uj 45uj
Arsenic 2u 2u 2u 2u 2.1 {3.8]
Barium [86]]e [47]]je [49]]e [23]]je [22]je [24]je
Beryllium 2u 2u 2u 2u 2u 2u
Cadmium {0.2] 3.2 3.1 5.8s 9.8s 16
Calcium 186,000 262,000 189,000 236,000 225,000 203,000
Chromium 10u 10u 10u 10u 10u 15
Cobalt 25u 25u 25u 25u 25u 25u
Copper 8u 8u 8u 8u 8u 8u
Iron 100 145 [32] [89] 442 [21])
Lead [2.5] (3.1] (2.7] [2.0] [4.0] 9.3
Magnesium 36,900 47,800 34,800 33,200 29,200 30,300
Manganese (5] 2,250 276 287 70 472
Mercury 0.2u 0.2u 0.2u 0.2u 0.2u 0.2u
Nickel - 22u 22u 22u 22u 22u 22u
Potassium [1940]je 6930je [3390])je [4300}je 5340je 6160je
Selenium 2u 2u 2u 2u 2.4 2u
Silver 6u 6u 6u 6u 6u 6u
Sodium 134,000 62,600 55,200 43,800 50,300 49,900
Thallium . 2u 2u 2u 2u 2u 2u
Vanadium 13u 13u 13u 13u 13u 13u
Zinc ' [16] 759 899 1,300 2,150 2,890
Cyanide 10uj 10uj 10uj 10uj 10uj 10uj
u - The material was analyzed for, but was not detected. The associated

numerical value is the estimated sample quantitation limit.

Jje - Indicates a value estimated or nor reported due to presence of
interference. (Used when serial dilutions results are not within required
limits).

" uj - Detection limit is estimated because quality control criteria were not
metl

[] - Compound is present and was detected. However, the quantity is below the
contract required detection limit.

s - Indicates the value reported was determined by method of standard addition
and is estimated.
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TABLE 3
INORGANIC ANALYTICAL RESULTS GROUND WATERS (ug/l)
PROSPECTOR SQUARE, PARK CITY, UTAH

SAS #3489H
SAMPLE # PS-MV-9 PS-MW-10 PS-MW-11 PS-MW-12 PS-MW-13 PS-MW-14 PS-MW-17
TRAFFIC # 8-57482 8-57491 8-57494 8-57500 8-53622 8-53624 8-57485
LOCATION ON-SITE ON-SITE ON-SITE BLANK TRIP SPIKE DUP MW-9
Aluminum [123] 90u 1000 90u 90u 90u 90u
Antimony 45uj [46] 45u 45uj 45uj 45uj 45uj
Arsenic 3.4 11 2u 2u 2.0 9.4 5.5
Barium [43]]e [94]]e [42])]Fe [2]je [3]je 2uje [48]]e
Beryllium 2u 2u PAV) 2u 2u 10 2u
Cadmium 0.2u 3.8 [0.9] [0.3] 0.2u 2.7 [0.4]
Calcium 164,000 131,000 204,000 [235] [39] [43] 178,000
Chromium 10u 10u 10u 11 10u 17 10u
Cobalt 25u 25u 25u 25u 25u 25u 25u
Copper 8u 8u 8u 8u 8u [17] [10]}
Iron 476 (28] 1010 [80] [29] [47] 164
Lead 7.4 22 5.0 5.0 [2.9]) 10 7.6
Magnesium 26,800 38,500 38,100 [81] 75u 75u 28,600
Manganese 1400 442 320 3u 3u - [10] 1450
Mercury 0.2u 0.52 0.2u 0.2u 0.2u 0.35 0.2u
Nickel 22u 22u 22u 22u 22u 22u 22u
Potassium [2190]je [1950])je [1930]je 372uje 372uje  372uje [2330] je
Selenium 2u 2u 2u 2u 2u 2.5 2u
Silver 6u 6u 6u 6u 6u 6u 6u
Sodium 48,700 40,900 34,300 [185] [170] [187] 55,200
Thallium =~ 2u 2u 2u 2u 2u 2u 2u
Vanadium 13u 13u 13u 13u 13u [13] 13u
Zinc [16] 697 31 13u [13] 48 [19]
Cyanide 10uj 10uj 10uj 10uj nr nr 10uj
u - The material was analyzed for, but was not detected. The associated

numerical value is the estimated sample quantitation limit.

uj - Detection limit is estimated because quality control criteria were not
met.

je - Indicates a value estimated or nor reported due to presence of
interference. (Used when serial dilutions results are not within required
limits).

[] - Compound is present and was detected. However, the quantity is below the
contract required detection limit.

nr - Analysis was not required.
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PERFORMANCE EVALUATION SAMPLE

BLIND SPIKE SOLUTION PREPARED AS A

COMPARABILITY STANDARD FOR CASE #3489H

ANALYSIS OF 18 LOW VASTER SAMPLES FROM
PROSPECTOR SQUARE, PARK CITY, UTAH

PARAMETER TRUE VALUB AVERAGE 95X CONFIDENCB
INTERVAL
Aluninum SO 52.26 42.3-62.3
Arsenice 10 9.92 7.72-12.1
Beryllium 10 9.89 8.61-11.2
Cadmium 2.5 2.38 1.99-2.77
Cobalt 10 9.90 8.55-11.3
Chromium 10 9.81 7.77-11.8
Copper 10 10.02 8.78-11.3
Iron 10 10.09 8.33-11.9
Mercury .5 .490 .338-.642
Manganese 10 9.92 8.76-11.1
Nickel 10 9.99 8.41-11.6
Lead 10 9.96 8.28-11.6
Selenium 2.5 2.31 1.50-3.12
Vanadium 25 ' 25.6 21.3-29.9
Zinc 10 10.07 8.59-11.5

Statistics using sample preparation instructions (dil: 1:10)
U.S. BPA QC sample used - Trace Metal I, 1990, VP 386.

All values are expressed as ug/l.
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PEFORMANCE SAMPLE COMPARISON (ug/1l)

TRUE VALUE CLP COMMENT STATE COMMENT
Aluminum 50 90u * <400 *
‘Arsenic 10 9.4 + 8.0 +
Beryllium 10 10 + 9.0 +
Cadmium 2.5 2.7 + 3.0 +
Cobalt 10 25u * <20 *
Chromium 10 17 51% diff 10 +
Copper 10 (17] * <20 *
Iron 10 [47] * <20 *
Merxcury 0.5 0.35 + 0.3 50% diff
Manganese 10 [10] + 9.0 +
Nickel 10 22u * 10 +
Lead 10 10 + 10 +
Selenium 2.5 2.5 + 4.0 46% diff
Vanadium 25 [13] * - NR
Zinc 10 48 * <30 *

*- Instrument detection limits (IDL) greater than the spike concen-
trations. Calibration linearity at IDL tends to be questionable since
no standards are analyzed at those low concentrations. (i.e. CLP res-
ults for iron and zinc).

+=- Results within 25% of each other.

[]- Results reported are above the instrument detection limits, but
below the contract required detection limits.

When comparing the results from the State of Utgh
to the Contract Laboratory Program (CLP), the following
calculation was used, (which is used to determine Qif-
ference in duplicate samples from the CLP users guide),
((s-d)/((s+d)/2))x100 where s=sample and d=duplicate.
The State of Utah did not analyze the following ele-
ments; antimony, thallium, and vanadium. The percent
difference for samples and duplicates should fall within
25% difference of each other for duplicates on in house
samples.



ol om de oo %0 % wf o b on e m ®ow ®eom of em e

SAMPLING ROUND III

U.S. ENVIRONMENTAL PROTECTION AGENCY
GROUNDWATER DATA
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TABLE 1

INORGANIC ANALYTICAL RESULTS, GROUND AND DRAIN WATERS (ug/l)
PROSPECTOR SQUARE, PARK CITY, UTAR

CASE 9054/3671-H

SAMPLE # PS-MW-1D PS-MW-2S PS-MW-2D PS-MW-3 PS-MW-4
TRAFFIC % MHL-424 MHL-426 MHL-423 MHL-427 MHL~429
LOCATION DEEP W OF NW BDRY DEEP SW OF ONSITE N ONSITE S
SITE SITE
Aluminum 100u 100u 100u 100u 100u
Antimony 25u 25u 25u 25u 25u
Arsenic 3u 3u 3u 3u 3u
Barium (60] [51] [53] [63] 45u
Beryllium 4u 4u 4u 4u 4u
Cadmium 0.5u 1.0e 0.5u 0.5u 0.5u
Calcium 248000je  220000je  67500je 153000je 220000je
Chromium 9uje 9uje 9uje Suje 9uje
Cobalt 9u 9u 9u 9u 9u
Copper 12u [20] [12] 12u 26
Iron 100u 100u 100u 100u 259
Lead 2u [2.3] [8.2] {3.2] 2u
Cyanide 0.01lu 0.01u 0.01lu 0.01u 0.01u
Magnesium 47600je 42100je 18100je 29500je 38200je
Manganese [14]]e 80je 8uje 8uje 2750je
Mercury 0.2jr 0.4jr 0.2ujr 0.4jr 0.2ujr
Nickel 113} 7u 7u 7u [9.5]
Potassium [2500] [2200] [1000] [2300] 6600
Selenium 2u 2u 2u 2u 2uj*
Silver 8u 8u 8u 8u 8u
Sodium 83600je 48000je 9370je 104000je 71400je
Thallium 7u 7u 7u 70u 7u
Vanadium [20] [17] 10u [12] [21]
Zinc 20u 20u 20u 20u 361

[] - Compound is present and was detected. However, the quantity is below the
contract required detection limit.

u - The material was analyzed for, but was not detected. The associated
numerical value is the estimated sample quantitation limit.

uj - Detection limit is estimated because quality control criteria were not
met.

j - The associated numerical value is an estimated quantity because the
amount detected is below the required limits or because quality control
criteria vere not met.

r - Quality control indicates that data is not usable (compound may or may
not be present). Resampling and reanalysis is necessary for verification.

je - Indicates a value estimated or nor reported due to presence of
interference. (Used when serial dilutions results are not within required
limits).

jr - Indicates spike recovery is not within control limits. Indicates the
value reported is an estimation. )

j* - Indicates duplicate analysis is not within control limits. Indicates the
value reported is an estimation.

e — (itself) indicates a value estimated due to the presence of 1nterference
(low spike recovery during AA analysis).



TABLE 1

PROSPECTOR SQUARE, PARK CITY, UTAH

CASE 9054/3671-H

INORGANIC ANALYTICAL RESULTS, GROUND AND DRAIN WATERS (ug/l)

SAMPLE # PS-MW-55 PS-MW-5D PS-MW-6 PS-MW-7S PS-MV-7D PS-MV-8
TRAFFIC # MHL-435 MHL-436 MHL-430 MHL-431 MHL-432 MHL-428
LOCATION ONSITE ONSITE ONSITE ONSITE ONSITE ONSITE
Aluminum 100u 100u 100u {150] 100u 100u
Antimony 25u 25u 25u 25u 25u 25u
Arsenic 3u 3u 3u 3u 3u 3u
Barium 45u [78] 45u [88] 45u 45u
Beryllium 4u 4u 4u 4u 4u 4u
Cadmium 0.5u 0.5u 5.4 24 0.5u 45
Calcium 199000je 108000je 198000je 220000je 41800je  183000je
Chromium 9uje 9u uje uje 9uje uje
Cobalt 9u 9u 9u 9uje 9u 9u
Copper 12u 12u [14] [14] 12u [19]
Iron 100u 100u 100u 151 100u 100u
Lead 10 [3] [2.6] 12 [3.4] [2.9]
Cyanide 0.01u 0.01u 0.01u 0.01u 0.01lu 0.01u
Magnesium 36500je  25900je 27300je 27400je 11000je  26100je
Manganese 107je 487je 80je 29je 162je 11l4je
Mercury 0.4jr 0.2jr 0.3jr 0.4jr 0.2ujr 0.3jr
Nickel 7u 7u 7u [7.7] . 7u 7u
Potassium [2300] [1400] {30000] 5100 500u 5800
Selenium 20u 2u 2u 2u 2u 2u
Silver 8u 8u 8u 8u Bu 8u
Sodium 40800je  15000je  33800je  46600je  10300je  37400je
Thallium 7u 7u 7u 7u 7u 7u
Vanadium [13] 10u [14] {15] 10u [13]
Zinc 74 20u 1060 2180 20u 2160
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[] - Compound is present and was detected. However, the quantity is below the
contract required detection limit.

u - The material was analyzed for, but was not detected. The associated
numerical value is the estimated sample quantitation limit.

uj - Detection limit is estimated because quality control criteria were not
met.

j - The associated numerical value is an estimated quantity because the
amount detected is below the required limits or because quality control
criteria were not met.

r - Quality control indicates that data is not usable (compound may or may
not be present). Resampling and reanalysis is necessary for verification.

je - Indicates a value estimated or nor reported due to presence of
interference. (Used when serial dilutions results are not within required
limits).

jr - Indicates spike recovery is not within control limits. Indicates the
value reported is an estimation.

j* - Indicates duplicate analysis is not within control limits. Indicates the
value reported is an estimation.

e — (itself) indicates a value estimated due to the presence of interference
(low spike recovery during AA analysis).
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INORGANIC ANALYTICAL RESULTS, GROUND AND DRAIN WATERS (ug/1)

TABLE 1

PROSPECTOR SQUARE, PARK CITY, UTAH

CASE 9054/3671-H

[] - Compound is present and

vas detected.

contract required detection limit.

u - The material was analyzed for, but was not detected.

numerical value is the estimated sample quantitation limit.
uj - Detection limit is estimated because quality control criteria were not met.
j - The associated numerical value is an estimated quantity because the amount
detected is below the required limits or because quality control criteria were

not met.

SAMPLE # PS-MW-9 PS-MW-10 PS-MW-11S PS-MW-11D PS-MW-13 PS-MW-14
'TRAFFIC # MHL-433 MHL-441 MHL-437 MHL-438 MHL-422 MHL-425
LOCATION ONSITE E E OF SITE N OF SITE NE OF SITE N OF SITE N OF SITE
Aluminum 100u 100u 100u 100u 641 100u
Antimony 25u 25u 25u 25u 25u 25u
Arsenic 3u 9.0 3u 3u 3u 3u
Barium 45u [88] 45u [48] [62] [84]
Beryllium 4u 4u 4u 4u 4u 4u
Cadmium 28e 8.9e 1.2e 1.5e 0.5u 0.5u
Calcium 173000je 113000je 188000je 88800je 256000je 229000je
Chromium 9uje 9uje uje 9uje 72je 88je
Cobalt 9u 9u 9u %u 9u 9u
Copper 12u [22] [13] 12u 12u [20]
Iron 595 100u 115 100u 100u 100u
Lead 6.3 20 [2.9] 11 5 8.5s
Cyanide 0.01u 0.01lu 11 0.01lu 0.01u 0.01u
Magnesium 29100je  32800je  34800je  22800je 377uje 377uje
Manganese 889je 389je l41je 482je 8uje 8uje
Mercury 0.3jr 0.2jr 0.3jr 0.2jr . 0.2jr 0.2jr
Nickel Tu Tu Tu Tu Tu {13}
Potassium [1900] [1200] [1300] [1200] 5400 6100
Selenium 2u 2u 2u 2u 2u 2u
Silver 8u 8u 8u 8u 8u 8u
Sodium 47400je 33800je  27900je  14700je 13100je  29100je
Thallium Tu 7u 7u Tu 7 u 7u
Vanadium [13] [11] [137] 10u [13] [11]
Zinc 20u 614 20u 20u 20u 20u

However, the quantity is below the

The associated

r - Quality control indicates that data is not usable (compound may or may not

be present).

interference.
limits).

jr - Indicates
reported is an
j* - Indicates
value reported

Resampling and reanalysis is necessary for verification.
je - Indicates a value estimated or nor reported due to presence of

(Used when serial dilutions results are not within required

spike recovery is not within control limits.

estimation.

duplicate analysis is not within control limits.

is an estimation.

e - (itself) indicates a value estimated due to the presence of interference .
(low spike recovery during AA analysis).

Indicates the value

Indicates the

\
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TABLE 1 _
INORGANIC ANALYTICAL RESULTS, GROUND AND DRAIN VATERS (ug/l)
PROSPECTOR SQUARE, PARK CITY, UTAH
CASE 9054/3671-H

PS-MW-16  PS-MVW-17

SAMPLE # MHL-439 MHL-440 PS-MW-19 PS-SW-1
TRAFFIC # MW-11D RINSATE MHL-442 MHL-434
LOCATION DUPLICATE BLANK PE DRAIN E OF PARK
Aluminum 100u 100u 100u 100u
Antimony 25u 25u 25u 25u
Arsenic 3u 3u’ 8.2 5.2
Barium [48] 45u 45u 45u
Beryllium 4u . 4u 9.4 4u
Cadmium 0.5u./ . / 2.4 24
Calcium 87900je 718je 718u 197000je
Chromium uje 9uje [9.5]]e 9uje
Cobalt Su 9u [9.2}]e 9u
Copper [191./ 12u [20] [16]
Iron 100u 100u 100u 491
Lead [4.5) 5.6a 13 11
Cyanide 0.01u 0.01lu 0.01u 0.01u
Magnesium 22600je 277uje 377uje 28700je
Manganese 478je Buje Buje 875je
Mercury 0.8jr ., 0.8jr 0.75njr 0.3jr
Nickel (7.4] 7u Tu 7u-
Potassium [1200] 500u 500u [4000]
Selenium 2u 2u 2u 2u
Silver 8u 8u 8u 8u
Sodium 14400je 11660je 1166uje 66300je
Thallium 7u 7u 7u 7u
Vanadium - 10u 10u [16] [17]
Zinc ' 20u 20u 20u 2050

[] - Compound is present and vas detected. However, the quantity is below the
contract required detection limit.

u - The material was analyzed for, but was not detected. The associated
numerical value is the estimated sample quantitation limit.

uj - Detection limit is estimated because quality control criteria were not
met.

j - The associated numerical value is an estimated quantity because the
amount detected is below the required limits or because quality control
criteria were not met.

r - Quality control indicates that data is not usable (compound may or may
not be present). Resampling and reanalysis is necessary for verification.

je - Indicates a value estimated or nor reported due to presence of
interference. (Used when serial dilutions results are not within required
limits).

jr - Indicates spike recovery is not within control limits. Indicates the
value reported is an estimation. i

j* - Indicates duplicate analysis is not within control limits. Indicates the
value reported is an estimation.

e - (itself) indicates a value estimated due to the presence of 1nterference
(low spike recovery during AA analysis).

7
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SAMPLING ROUND IV

U.S. ENVIRONMENTAL PROTECTION AGENCY
GROUNDWATER DATA
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PROSPECTOR SQUARE DRAFT

PARK CITY, UTAH
GROUND WATER ANALYTICAL RESULTS
FOURTH ROUND SAMPLING
APRIL, 1988
ng/l
CASE #9286/3757H

SAMPLE NUMBER PS-MW-1S PS-MW-~1D PS-MW-2D PS-MW-2 PS-MW-3
TRAFFIC NUMBER MHL-601 MHL-606 MHL-607 MHL-608 MHL-616
LOCATION BACKGROUND BACKGROUND BACKGROUND ONSITE ONSITE
Aluminum 100u 100u 100u 100u 100u
Antimony 17u 17u 17u 17u 17u
Arsenic 2u 2u 2.7u 2u 2u
Barium (98] 390jr [57] [54] [70]
Beryllium 2u 2u 2u 2u 2u
Cadmium 1.1u 1l.1u 1.1u 1l.1u 1.1u
Calcium 294,000 230,000 65,800 210,000 157,000
Chromium 4u 4u 4u 4u [4.5]
Cobalt 6u 6u 6u 6u 6u
Copper {16] [12] [10] [11] 34
Cyanide 10u 10u 10u 10u 10u
Iron 100u 138jr 192ir 100u 100u
Lead 30u 3u 6.5jr 3u Ju
Magnesium 51,800 44,500 18,200 40,300 31,300
Manganese 28 [14] 7u [7.3] [{7.8]
Mercury 0.2u 0.2u 0.2u 0.2u 0.2u
Nickel 11u 11lu 11u 11lu 11lu
Potassium [3500] [1600] [500] [1400] [1600]
Selenium 2u 2u 2u 2u 2u
Silver 5u 15jr S5u 5u 5u
Sodium 25,100 80,200 9,300 48,600 10,300
Thallium 70u Tu 7u 7u Tu
Vanadium 4u 4u 4u 4u 4u
Zinc [14] 48jr [9.1] 7u 9.1jr
Alkalinity 135 102 110 112 142
Chloride 860 437 40 332 292
Sulfate 260 238 780 226 490

u - The material was analyzed for, but was not detected. The associated

numerical value is the estimated sample quantitation limit.

[] - Compound is present and was detected. However, the quantity is below the
contract required detection limit.

jr - Indicates spike recovery is not within control limits. Indicates the
value reported is an estimation. :
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DRAFT

PROSPECTOR SQUARE
PARK CITY, UTAH
GROUND WATER ANALYTICAL RESULTS
FOURTH ROUND SAMPLING
APRIL, 1988
ug/l
CASE #9286/3757H

SAMPLE NUMBER PS-MV-4 PS-MW-5 PS-MW-5D PS-MW-6 PS-MW-7 PS-MW-7D
TRAFFIC NUMBER MHL-609  MHL-610 MHL-611 MHL-615 MHL-612 MHL-613
LOCATION ONSITE ONSITE ONSITE ONSITE ONSITE ONSITE
Aluminum 100u 100u 100u 100u 100u 100u
Antimony 17u 17u 17u 17u 17u 17u
Arsenic 2u 2u 2u 2u 2u 2u
Barium [20] [29] [61] [20] [18] [39]
Beryllium 2u 2u 2u 2u 2u 2u
Cadmium 5.5u 3.6jr 1.1u 5.5u 5.5u 1.1u
Calcium 177000 165000 99800 208000 216000 37200
Chromium 4u [5.2] 4u [5.1] 4u 4u
Cobalt 6u 6u 6u 6u 6u 6u
Copper [12] [12] [14] [18] [14] 9u
Cyanide 18 16 10u 10u © 10u 10u
Iron 100u 121jr 100u 100u 100u 100u
Lead 3u 3u 3u 3u 3u 5.4jr
Magnesium 30,700 29,300 24,000 29500 27200 10000
Manganese 44 47 82 63 [14] 383
Mercury 0.2u 0.2u 0.2u 0.2u 0.2u 0.2u
Nickel _ 11u [13] 11u 11u 11u 11u
Potassium 5300 [2500] [700] [2900] [3500] 500u
Selenium 2u 2u 2u 2u 2u 2u
Silver 5u 5u Su S5u S5u 5u
Sodium 50,900 46,000 14,200 38,500 47,200 9420
Thallium 7u 7u 7u 7u Tu 7u
Vanadium 4u 4u 4u 4u 4u -’ 4u
Zinc 2290jr 1780j3r {8.8] 1540jr 2030jr [8.1]
Alkalinity 55.0 58.0 108 50 608 115
Chloride 145 125 36.0 112 112 120
Sulfate 225 484 258 990 212 31

u - The material was analyzed for, but was not detected. The associated

numerical value is the estimated sample quantitation limit.

[] - Compound is present and was detected. However, the quantity is below the
contract required detection limit.

jr - Indicates spike recovery is not within control limits. Indicates the
value reported is an estimation. .
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DRAFT

PROSPECTOR SQUARE
PARK CITY, UTAH
GROUND WATER ANALYTICAL RESULTS
FOURTH ROUND SAMPLING
APRIL, 1988
ug/1
CASE #9286/3757H

SAMPLE NUMBER PS-MV-8 PS-MW-9 PS-MW-10  PS-MW-11 PS-MW-11D
TRAFFIC NUMBER MHL-614 MHL-621 MHL-624 MHL-629 MHL-630
LOCATION ONSITE DNGRDNT DNGRDNT DNGRDNT DNGRDNT
Aluminum 100u 100u 100u 100u 100u
Antimony 17u 17u 17u 17u 17u
Arsenic 2u 2.4 [9.6] 2u 2.6
Barium [20] [40] [88] 717jr [56]
Beryllium 2u 2u 2u 2u 2u
Cadmium 20jr 1.1u 5.0jr 1.1u 1.1u
Calcium 93,000 200,000 141,000 165,000 81,000
Chromium 4u 4u [4.1] 4u 4u
Cobalt 6u 6u 6u 6u 6u
Copper [15] [23] [22] 25 29
Cyanide 14 10u 10u 10u 10u
Iron 100u 918jr 114jr 100u 118jr
Lead 3u 3u 31jr 3u 3.1jr
Magnesium 27900 33600 38800 30200 20900
Manganese 115 1110 1220 118 244
Mercury 0.2u 0.2u 0.2u 0.2u 0.2u
Nickel _ 11lu 11u 11iu _ 11lu 11u
Potassium . [4800] [1600] [1300] (500] 500u
Selenium 2u 2u 2u 2u 2u
Silver [6.7] 5u Su 5u S5u
Sodium 42900 59000 40900 24200 13900
Thallium 7u 7u 7u 7u 7u
Vanadium 4u 4u 4u 4u 4u
Zinc 27803 f16] 19305« 38jr [13]
Alkalinity 50.0 195 215 160 652
Chloride 170 207 95 167 35
Sulfate 512 189 251 244 122

u - The material was analyzed for, but was not detected. The associated

numerical value is the estimated sample quantitation limit.

[] - Compound is present and vas detected. However, the quantity is below the
contract required detection limit.

jr - Indicates spike recovery is not within control limits. Indicates the
value reported is an estimation. .
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DRAFT

PROSPECTOR SQUARE
PARK CITY, UTAH
GROUND VWATER ANALYTICAL RESULTS
FOURTH ROUND SAMPLING
APRIL, 1988
ug/1
CASE #9286/3757H

SAMPLE NUMBER PS-MW-13 PS-MW-13 PS-DR-1 PS-TB-1
TRAFFIC NUMBER MHL-632 MHL-631 MHL-620 MHL-602
LOCATION FIELD BLANK DUPLICATE DOWNGRADIENT TRIP BLANK
Aluminum 100u 100u 100u 100u
Antimony 17u 17u 17u 17u
Arsenic 2u 2u 2u 2u
Barium 5u [51] [16] 334jr
Beryllium 2u 2u 2u 2u
Cadmium 11u 1.1u / 12jr 1.1u
Calcium 500u 85800 215000 500u
Chromium 4u 4u (5.0] 4u
Cobalt 6u 6u 6u 6u
Copper [9.5] [21] [19] [14]
Cyanide 10u 10u 10u : NR

Iron 100u 100u 287 100u
Lead 3.1jr 3.5jr 4.43r 3u
Magnesium 500u 22200 32,600 500u
Manganese 7u 259 531 Tu
Mercury 0.2u 0.2u 0.2u 0.2u
Nickel . 11u 11u 11u 11u
Potassium 500u 500u {3400] 500u
Selenium 2u 2u 2u 2u
Silver 5u Su Su S5u
Sodium [692] 14700 47300 597u
Thallium 7u 7u 7u Tu
Vanadium 4u 4u 4u 4u
Zinc [9.4] [9.4] 28603 7u
Alkalinity 2u 155 80.0 NR
Chloride 9.50 39 197 NR
Sulfate 10u 122 522 NR

u - The material was analyzed for, but was not detected. The associated

numerical value is the estimated sample quantitation limit.

[] - Compound is present and was detected. However, the quantity is below the
contract required detection limit.

jr - Indicates spike recovery is not within control limits. Indicates the
value reported is an estimation. )

NR - Compound not analyzed for.
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SAMPLING ROUND I

U.S. ENVIRONMENTAL PROTECTION AGENCY
SURFACE WATER DATA
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SAMPLE #
TRAFFIC #
LOCATION

Eff-Sw- T

PROSPECTOR SQUARE

TABLE 1

wisA LT

INORGANIC ANALYSIS FOR SURFACE WATER SAMPLES
PARK CITY, UTAH (ug/1 total)

PS-Sk-1
MHG-651
UPGRDNT

PS-SW-2
MHG-646
UPGRDNT

APRIL 29, 1987

PS-SW-3
MHG-653
UPGRDNT

PS-SW-4
MHG-781
DNGRDNT

PS-SW-6
MHG-649
DUPLICATE

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Cyanide
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sodium
Silver
Thallium
Tin
Vanadium
Zinc

o %3 c 3

140u
60u
10
70u
3u
4u
95,700
10u
30u
11u
120

10u
31,100
129
.2u
24u
[1900]
Sur
17,500

10ur
50
20u
29

140u
60u
10u
70u

3u

4u
105,000
10u
30u
[20]
60u
24b
10u
29,800
63

.2Uu

24
[1700]
Sur
22,800
119
10ur
40u
20u

73

Compound was detected in the blank.
found in the blank.

1360
60u

27
(80]
3u

4u
76,900
10u
30u

54
2350
580
10u
16,200
278
.2u
24u
[3200]
Sur
97,000
91*r
10ur
40ur
20ur
871

Not required by contract at this time.
Indicates element was analyzed for but not detected.
Data-is unusable due to spike recovery values.
Indicates duplicate analysis is not within control limits.
Element was identified in the sample, but concentration is les than CROL.
Quantity reported is >5x the amount

1370
60u

17

70u

3u

4u
78,200
10u
30u

40
1860
330
10u
15,700
309
.2u
24u
[3300]
Sur
563,000
10ur
10ur
40u
20u
525

12

70u

3u

4y
120,000
10u

30u

26

810

166

26,600
382
.2u
24u
[2400]
Sur
47,000
103
10ur
40u
20u
755

140u
60u
10u
70u

3u

4u
104,000
10u
30u
[19]
60u

17

10u
29,500
65

.2u
24u
[1800]
Sur
23,300
116*r
10ur
40u
20u

50



TABLE 2 DRAEI

PROSPECTOR SQUARE
INORGANIC ANALYSIS FOR SURFACE WATER SAMPLES
PARK CITY, UTAH (ug/1 dissolved)
APRIL 29, 1987

o’ on wi s= e

SAMPLE # PS-SW-1 PS-SW-2 PS-SW-3 PS-SW-4 PS-SW-5 PS-SW-6 PS-Sk-7
TRAFFIC # MHG-657 MHG-658 MHG-644 MHG-652 MHG-779 MHG-655 MHG-650
LOCATION UPGRDNT UPGRDNT UPGRDNT DNGRDNT DNGRDNT DUPLICATE BLANK
Aluminum 140u 140u 140u 140u 140u 140u 140u

Antimony 60u 60u 60u 60u 60u 60u 60u
Arsenic 10u 10u 10u 10u 10u 10u 10u
Barium 70u 70u 70u [80] 70u 70u 70u
Beryllium 3u 3u 3u 3u 3u 3u 3u
Cadmium 4u 4u 4u 4u 4u 4u 4u
Calcium 94,200 167,000 78,400 83,000 123,000 104,000 1900u
Chromium 10u 10u 10u 10u 10u 10u 10u
Cobalt 30u 30u 20u 30u 30u 30u 30u
Copper 11u [13] 30 (23] (16] [14] [18]
Iron 60u 110 60u 60u 60u 120 60u
Lead 5u 27s 7 9 8 .27 Su
Magnesium 29,800 30,500 5,500 17,100 27,200 29,300 1400u
Manganese 158 72 122 259 353 73 11lu
Mercury .2u .2u .4u .2u .2u .2 .2u
Nickel 24u 24u 24u 24u 24u 24u 24u
Potassium [1800] [1700] [8000] [2700] [2400] [1800] [1400]u
Selenium Sur Sur Sur Sur Sur Sur Sur
Sodium 17,300 23,300 95,800 106,000 46,700 25,100 1500u
Silver 99*r 10ur* 117 95*y 10ur 107*r 1l6r
Thallium 10ur 10ur 10ur 10ur 10ur 10ur 10ur
Tin 40u 40u 40u 40u 40u 40u 40u
vVanadium 20u 20u 20u 20u 20u 20u 20u
Zinc 32 63 62 68 559 76 15u

u - Indicates element was analyzed for but not detected.

r - Data is unusable, due to spike recovery.

* - Indicates duplicate analysis is not within control limits.

[] - Element was identified in the sample, but concentration is less than CROL.
s - Indicates value determined by method of standard addition.

of o ds om Y 20® o wf om oh on Am =w *wm



TABLE 3 ‘:‘l‘
PROSPECTOR SQUARE [:)

| INORGANIC ANALYSIS FOR SEDIMENT SAMPLES i
‘ : PARK CITY, UTAH (mg/kg)
APRIL 29, 1987

PS-SE-1 PS-SE-2 PS-SE-3 PS-SE-4 PS-SE-5 PS-SE-6

NOT MHG-647 MHG-645 MHG-782 MHG-780 MHG-648

TAKEN UPGRDNT UPGRDNT LATERAL DNGRDNT DUPLICATE
Aluminum 20,000 22,300 25,00 17,500 20,800
Antimony 105ur 77r 130r 154r 72ur
Arsenic 159 2173 229 256 94
Barium [77]r 263r [200]r 213r [169]r
Beryllium 5.3ur 2.3ur 3.5ur 2.6ur
Cadmium 23r 43r 33r 45r 17r
Calcium 36,800 86,600 26,300 30,600 27,900
Chromium 44r 186r 52r 50r 39r
Cobalt 53ur 23ur 35ur 26ur 36ur
Copper 293r 280r 191r 343r 167r
Iron 24,500 54,500 30,600 36,400 25,500
Lead 3786 5900 3910 5960 2440
Cyanide nr nr nr nr nr
Magnesium 9,900 27,500 14,500 10,900 9780
Manganese 1430r 5020r 1430r 1570r 1790
Mercury 1.1 16 24 8.5 73
Nickel 42u - 19u 28ur 20u 29u
Potassium [3180] 4870 [4950] [3160] [4590]
Selenium - 8.8u 13 5.9u 6.85 6u
Sodium 2650u 1160u 1770u 1280u 1810u
Silver 18u 18 28r 31r 12u
Thallium 18u 7.7u 12u 8.5u 12u
Tin 71lur 3lur 47ur 34ur 48ur
Vanadium 35ur 262r - [48]r [38]r [(36]r
Zinc 4710 7390 6130 8320 3670

% Solids 28% 64% 42% 58% 41%

nr - Not required by contract at this time.

u - Indicates element was analyzed for but not detected.

r - Data is unusable due to spike recovery.

[] - Element was identified in the sample, but concentration is less than CROL.
* -

Indicates duplicate analysis is not within control limits.
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SAMPLING ROUND II

U.S. ENVIRONMENTAL PROTECTION AGENCY
SURFACE WATER DATA
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PROSPECTOR SQUARE
PARK CITY, UTAH
SECOND ROUND SURFACE VATER DATA
JULY, 1987

(ug/1)

SAMPLE NUMBER PS-S¥-1 PS-SV-i  PS-SV-2 PS-5W-3
THAFFIC NUMBER MBG-693 MNBG-6%4 MBG-695 MHG-697 MHG-656 MBG-686

TYZE TOTAL DSSLVD TOTAL PSSLYD TOTAL DSSLVD
Aluminus 71} {161 [32] 120} {601 (321
Antimony 25u 25u 25u 25u 25u 25g
Arsenic 18 17 12 11 10u 10u
Barium 122} {22} [30] [28) (51] 149}
Beryllium iu 1u iu lu Iu 1u
Cadmium 4u 4u 4u 4u 4u 4y
Calcium . 118,000 120,000 120,000 120,000 78,900 79,400
Chromium Ay Au 4y Ay 4u 4y
Cobalt % gl u Su u Su
Copper 56 8 [16] [11] . 11} [6.1]
Cyanide 10u NB 10u RR 10 3§
Iron {901 24y [65] 24y 192 {291
Leaad Su Sa 13 14 42 Su
Magnes iux 35,400 36,300 33,200 33,800 17,200 17,300
Manganeae 86 60 3 23 28 18
Mercury 0.2u 0.2u 0.2u 0.2n 0.2u 0.2u
Nickel ' 8ua Bu 8u 8n 8u 8u
Potassium {1930} [1850] [1760] {19001 [3010] [3180]
Selenium 5u Su 5u Su Su 5u
Silver 4 4u 4y 4u &u 4y
Sodium 9400 8780 16,100 16,800 76,400 76,500
Thallium 10u 10u 10u 10u 10u 10u
Tin 22u 22u 22a 22y 22u 22u
Vanadium 7a 7u Tu 7u 7u Tu
Zine 23 [16] 28 23 77 38

¢ - The materisl vas analyzed for, but vas not detected. The mxsociated
pumerical valve is the estimated sample quantitatrion limit.

[} - Indicated concentratictt detected at less than contract required detection
limics. '

HR - Not analyred for.
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PROSPECTOR SQUARE
PARK CITY, UTAB

PAGE . 83

DRAFT GOPY

SECOND ROUND SURFACE VATER DATA

JULY, 1987
(ug/1)

SAMPLE NORMBBR PS-SV-4 PS-S¥-4 PS-5V¥-5 PS-SV-5 PS-$¥W-6 PS-SV-§6
TRAFFIC NUMBER NHG-488 MNBG-687 MBG-689 NMBG-690 MBG-869 MBG-863

DSSLYD TOTAL TOTAL DSSLVD DESLVD TOTAL
Alvminum (171 i21} {198] {26] [19] [22]
Antimony 25u 25u 250 [25]) 25u 25u
Arsanic i0u 10u 12 10u 11 12
Barium [60] {57] [461 [46] [29] [30]
Berylliiym 1u 1o lu iu 1lu lu
Cadnium 17 12 7.1 & 4y 4
Calcium 238,000 236,000 225,000 218,000 120,000 119,000
Chromium 4n 4u Ay 4u 4u 4u
Cobalt Su 9u Oy % 9u %
Copper [10] 17.1] [161 6u [11] [18}
Cyanide MR 10u i0u NR BR 10
Iron (27} [941 758 8D} {29]) (73)
Lead 50 S50u 181 6.2 Su 13
Kagnesium 63,100 62,400 354,700 34,400 33,600 33,300
Nanganese 2970 1880 1059 980 23 31
Nercury 0.2u 0.4u 0.3 0.2a 0.2u 0.2u
Nickel [8.5] 8u [8.61 8u Bu 8u
Potessium [4240] [42001 3980} {3800] (1760] {1750]
Selenium 50u S0u Su Su Su 5u
Silver 4y [4.2] [4] 4u 40 4u
Sodium 40,600 39,800 49,400 48,000 16,800 16,200
Thallium i0u 10u 10u 10u 10u 10u
Tin 22u 22u 224 22u 2 22y
Vanadium 7a 7u Tu 7ua 7u Ju
Zinc 3500 3410 2610 238¢ 24 26

u - The material wvas anslyzed for, hut vas not detected. The associated
numerical value is the estimated sample quantitation limit.
[] — Indicated concentration detected at less than contract required detection

limits.

MR - Not analyxed for.
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PROSPECTOR SQUARE
PARK CITY, UTAH
SECOND ROUND, SEDIMENT DATA

JULY, 1987
mg/kg

SAMPLE NUMBER PS-SE-2 PS-SE-3 PS-SE-4 PS-SE-5 PS-SE-6
TRAFFIC NUMBER MHG-871 MHG-872 MHG-873 MHG-874 MHG-875
LOCATION P/H DITCH  UPGRDNT DNGRDNT DNGRDNT DUP SE-2
Aluminum 3540 43400 9640 3730 3320
Antimony [38] 366 20uj 184 [34]
Arsenic 54 514 25 385 47
Barium [58] 1682] 193] [96] [44]
Beryllium 0.8%u {4] [0.9] 0.77u 0.98u
Cadmium 14 123 14 63 11
Calcium 12,000 158,000 9260 27500 9080
Chromium 8.7j 115j 15j 14j [5.3]]
Cobalt 7.6u [38] [9.7] 6.9u 8.8u
Copper 154 1200 58 400 117
Iron 6370 86300 13000 24000 5240
Lead 1640 19300 670 5000 1270
Magnesium [2580] 65000 [3670] 8860 [2440]
Manganese 431 4090 2050 1650 523
Mercury 6.6 14j 1.5j 7.2j 8.4j
Nickel [8.8] [991; 11713 [14] [8.913
Potassium [642] [8150] {1520] [569] [672]
Selenium 4.2u 18u 4u 38u 4.9
Silver 123 110 [5.9]] 35j [9.5]]
Sodium 924u 3890u 865u 838u) 1070uj
Thallium 8.5u 36u 7.9u 7.7u 9.8u
Tin 19u 7% 17uj 17u 22u
Vanadium [8.8] [127] [23] [12]) 6.9u
Zinc 2330 22900 3130 12800 1660
Cyanide 0.85uj 10j 0.794j 0.77u 0.98u

[] - Compound is present and was detected.
contract required detection limit.

u - The material was analyzed for, but was not detected.

Hovever, the quantity is below the

numerical value is the estimated sample quantitation limit.

The associated

uj - Detection limit is estimated because quality control criteria were not

met.

j - The associated numerical value is an estimated quantity because the
amount detected is below the required limits or because quality control
criteria were not met. .
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SAMPLING ROUND III

U.S. ENVIRONMENTAL PROTECTION AGENCY
SURFACE WATER DATA
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EPA-Sw -1

TABLE 1
PROSPECTOR SQUARE
PARK CITY, UTAH
APRIL, 1988
INORGANIC ANALYTICAL RBSULTS
SEDIMENT SAMPLING mg/kg
TDD POS-8611-34C

CASE #9245
SAMPLE NUMBER »S-S8B-2 PS-5E-3 PS5-5B-4 PS5-8E-5
TRAPFPIC REPCRT "MHL-619 MBL-628 MAL-626 MHL-623
Aluminom 13,800 10,600 19,900 3,780
Antimony 47.13 23.9j 8.7uj 1204
Arsenic . 143 78.4j 22.9j 165
Barium 215 164 109 73.1
Beryllium [0.871 {G.73] {1.1} 0.28u
Cadmium 2B.9 23.6 3.9 896.5
Calcinm 48,500 42,500 7,630 26,
Chromium 59.1j 31.5% 24,63 14.33
Cabalt (11.7] {6.9] [7.51 [6.0]
Cyanide 1.0uj 8.9} 0.75ul 0.70uj
Capper 43573 1733 326.4) 3173
Iron 30,100 21,000 25,700 23,200
Lead 3,340 2,960 164 5230
Magnesium 12,000 14,200 5,940 9550
Manganage 1500 1450 294 1910
Hercury 12 1.8 Q0.3 3.6
Nickel 19.4 15.8 18.5 {10.2]
Potassiue 2330 [1270] 1920 (6861
Selenim B.3uj 3.64j 6.0uj 2,23
Silver 22.8% 15.43 [2.713 31.6]
Sedium 830u [737} [644] 2600
Thallium 1.2 0.71u 0.60uj [0.84]3
Vanadium 64,2 37.2 41.0 [12.2)
Zinc 4890 3670 372 19.000
X Solids 48,2 56.9 66.7 71.4

U - The material vas analyzed for, but was not detected. The associated
numerical velue is the contract required detection liwmit (CRDL).

j - The associated numericel value Is an estimated quantity. Presence of the
naterial 1s reliable. -

uj - QC problems indicate a false negative result may exist.

[] - Compound iz present and vas detected. However, the guantity is bealow the
contract required detection limit. :
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TABLE 2
PROSPECTOR SQUARE
PARK CTTY, UTAH
APRTL, 1988
INORGANIC RESULTS
SURFACE VATRR SAMPLING g/l
TDD FO8-8611-34

CASE ¥9245
SAMPLE WITMBRRR PS-5SW-1 PS-5¥-2 PS-S¥-1 PS-59-4 PS5-59-5
TRAPFIC REPORT MHL-617 MHL 618 ¥B1—627 MAI-625 MH1-622
Aluminum 100u 100u 100u 100u 100u
Antimony 17u 17u 17w 17u 17u
Arsenic S.4 5.2 Z2.0u 28 5.2
Barium [461] i31}1] 4663 [66]] [34]3
Beryllium 2uj 2uj 2uj 2uj 2u]
Cadmiua 1.,1uj 1.1 1.1yj 1.1} 1.1u}
Caleium 77,200 91,500 71,100 %9,800 97,300
Chromium 4u 4u Ay 4u 4y
Cobait éu 6u _ 6u - 6u 6u
Copper {141 [10] {231 {211 {221
Cyanide 10u 10u 10uv 10u 19
Iron 1214 152) 100uj3 100uj 1113
Lead 173 11j 3.5 4.2} 144
Magnesium 24,900 25,600 14,400 14,200 22,400
Manganese 284 106 260 207 185
Hercury 0.2y 0.2u 0.2v 0.2u 0.2u
Rickel ' 11u i1u 11lu 11 ilu
Potessium { 15001 {1200} 116001 119001 11500]
Seleninm 2u 2u 2u 2u 2y
Silver S5uj 5uj Suj Suj [5.513
Sodium 17500 15400 112,000 110,000 54,600
Thalline 7uj 7uj o Tw) Tu3 7u}
Vanadium 4u du fu 4 4u
Zine {1413 503 1363 1513 2603
Chloride 3 &9 215 225 135
Sulfate 130 166 68 77.0 184
Alkaliniry 172 170 102 100 140

u - The materfal wvas analyzed for, but was not detected. The associated
nuwerical value 1s the contract required detection limit (CRDL).

- The assozliated numerical value is an estimated quantity. Presence of the
material is reliasble.

ui - OC preblems indicete a false negative -esult may extst.

[} - Compound is present and vas detecred. However, the quantity is below the
contract required detection limit.
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Table 1 - Silver Creek Tailings, Park City, Utah
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Table 1 - Silver Creek Tailings,

1

{ |

| l

) *

| I
jlererrccmccrccccccm— Prrmmc -
| 1Aluainum (ug/l) | < 400
1 1T-Arsenic (ug/l) } 4.5
1 1T-Barium (mg/l) ] 0.050
| |Beryllium (ug/l) |

1 IT-Cadaniun (ug/l) | 12000
i1Calciun (mg/l) ] 150
{ IChloride (mg/l) | 40.0
I 1IT-Chromiua (ug/1) | < 30.0
}1Cobalt (ug/l) 1 < 20
| IT-Copper (ug/l) I < 20.0
| 1Cyanide (mg/l) { <€ 0,02
1IT-Iron (mg/l) | S5.800
1 1T~-Lead (ug/l) I < 5.0
| |IMagnesium (mg/1l) [ 39
| IT-Manganeae (ug/1l) | 560.0
IlHercurX (ug/1)} | < 0.2
| |IPotassiun (mg/1l) 1 2
fiT-Selenium (ug/l1l) | < 0.5
11T-Silver (ug/l) | < 2.0
l1Sodium (mg/l) | 14
liSulfate (mg/l) ( 330
1 1T-2inc (ug/l) i 450.90
1

Park City, Utah
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Silver Creek Tailings, Park City, Utah
Sample Date: 11/30/87

Ground Water Samples

: Parameter MW1 MW1D MW12 MWy MW2 MW3 MW8 MW5 MW6 MW7
j§Tot. Alk. (mg/1) 137 114 119 104 121 154 57 80 57 59
EAluminum (ug/1) <400 <400 <400 <400 <400 <400 <400 <400 <400 <400
RT-Arsenic (ug/1) <t1.1 <1.1 2.5 <1.1 <1.1 <1.1 <1.1 <1.1 <1.1 <1.1
§T-Barium (mg/1) 0.094% 0.07 0.06 0.04 0.055 0.07 0.021 0.045 0,022 0.02
iBeryllium (ug/1) 2 1 <1 2 <1 1 <1 1 <1 2
fBicarbonate (mg/1) 168 140 146 128 148 188 70 98 70 72
T-Cadmium (ug/1) 175 75 L} 3 80 35 12 35 355 8
gCalcium (mg/1) 340 260 72 240 230 170 200 190 240 260
gCarbonate (mg/1) 0 0 0 0 0 0 0 0 0 0
kChioride (mg/1) 884.9 450 83.9 130 362.4 299.9 132 105 130 - 110 '
iT-Chromium (ug/1) <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
MCobalt (ug/1) <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
iT-Copper (ug/1) <20.0 <20.0 <20.0 <20.0 <20.0 <20.0 <20.0 <20.0 <20.0 <20.0
iCyanide (mg/1) <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
§T-1ron (mg/1) 0.95 0.051 <0.02 0.12 0.033 <0.02 <0.02 0.086 1.5 0.044
T-Lead (ug/1) <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
jMagnesium {(mg/1) 63 52 20 39 46 34 26 34 32 31
T-Manganese(ug/1) 90.0 75 8.0 1800.0 30.0 6.0 430.0 260.0 280.0 68.0
fMercury (ug/1) - <0.2 <0.2 0.3 <0.2 0.2 <0.2 0.25 0.2 <0.2 0.2
{T-Nickel (ug/1) <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 10.0 <10.0 10.0 15.0
EPotassium (mg/1) 3 2 <1 6 2 2 6 3 4 6
[T-Selenium (ug/1) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
T-Silver (ug/1) 2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
iSodium (mg/1) 280 88 10 51 54 110 L4y 48 40 51
Sulfate (mg/1) 270 270 84 540 210 200 430 470 540 640
[[T-Zinc (ug/1) 69.0 <20.0 <20.0 640.0 41.0 <20.0 2700.0 930.0 1400.0 2400.0

NOTE: MWOD is a Duplicate Sample for MwW9

BSHW/5582U/1
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Siiver Creek Tailings, Park City, Utah
Sample Date: 11/30/87

Drain Samples

; Parameter DR1 DR2 DR3 DRY
BTot. Alk., (mg/1) 104 313 3 -
MAluminum (ug/1) <400 <400 <400 <400
B@T-Arsenic (ug/1) 5.5 7.5 <0.5 8.0
fT-Barium (mg/1) 0.021 0.069 <0.005 <0.005
Beryllium (ug/1) <1 <1 <1 9
NBicarbonate (mg/1) 128 382 4 -
fT-Cadmium (ug/1) 15 1 <1 3
iCalcium (mg/1) 240 240 <1 -
fiCarbonate (mg/1) 0 0 0 -
®Chloride (mg/1) 156 172.5 <1 -
BT-Chromium (ug/1) <5.0 <5.0 <5.0 10.0
RCobaltt (ug/1) <20 <20 _ 24 <20
MT-Copper (ug/1) <20.0 <20.0 <20.0 <20.0
hCyanide (mg/1) <0.02 <0.02 <0.02 -
§T-tron (mg/1) 0.29 6.1 <0.02 <0.02
gT-Lead (ug/1) <5.0 <5.0 <5.0 10.0
#Magnesium (mg/1) . 32 47 <1 -
§T-Manganese(ug/1) 630.0 2000.0 <5.0 9.0
EMercury (ug/1) <0.2 <0.2 <0.2 0.3
iT-Nickel (ug/1) 10.0 <10.0 <10.0 10.0
jPotassium (mg/1) y 3 <1 -
RT-Selenium (ug/1) <0.5 <0.5 <0.5 4.0
kT-Silver (ug/1) <2.0 <2.0 <2.0 <2.0
ESodium (mg/1) 51 4y <1 -
pSulfate (mg/1) 500 270 1 -
T-Zinc (ug/1) 2700.0 240.0 <20.0 <30.0 o

NOTE: DR3 is a Rinsate Blank Sample
DR4 is a Performance Evaluation Sample
DR5 is a Field Blank Sample

BSHW/5582VU/2
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Silver Creek Tailings, Park City, Utah
Sample Date: 2/24/88
Ground Water Samples
. Parameter MW1D MW12 MW4 MW2 MW3 MW8 MWS  MWS5D MW6 MW7 MW7D MWil MW11D MW11D2 MW9 MW10
gTot. Atk. (mg/1) 113 117 97 121 155 59 104 114 56 56 119 177 170 171 196 203
HAluminum (ug/1) <200 <200 <200 <200 <200 <200 <200 460 <200 <200 <200 <200 <200 <200 <200 <200
qT-Arsenic (ug/1) <1 2 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1. 1 2 11
¥T-Barium (mg/1) 0.063 0.059 0.043 0.054 0.071 0.017 0.031 0.082 0.026 0.016 0.035 0.029 0.052 0.052 0.035 0.075
NBeryllium (ug/1) <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
fT-Cadmium (ug/1) <1 1 2 <1 <1 14 <1 <1 6 8 <1 <1 <1 <1 <1 2
BCatcium (mg/1) 260 73 230 240 160 190 210 110 220 240 4y 180 92 86 170 120
BChloride (mg/1) 499.9 37 262.4 359.9 309.9 135 90 34.9 127 120 12 178 38.9 38 151 101
jT-Chromium (ug/1) <5 <5 <5 <5 <5 14 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
fCobalt (ug/1) <20 <20 <20 <20 <20 <5 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
BT-Copper (ug/1) <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 23 <20 <20 <20 <20
iCyanide (mg/1) <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
AT-1ron (mg/1) <0.02 0.028 0.091 0.025 0.027 0.022 0.02 0.26 <0.02 0.13 0.065 0.12 0.99 0.026 0.61 0.028
§T-Lead (ug/1) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 15
Magnesium (mg/1) 48 19 40 43 31 27 37 27 29 29 12 37 24 24 30 35
T-Manganese(ug/1) 16 <5 2700 64 7 110 100 k70 85 32 160 140 480 470 850 380
Mercury (ug/1) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.25 8.3 <0.2 <0.2 <0.2 <0.2 0.3 14.9
T-Nickel (ug/1) <10 <10 10 <10 <10 <10 <10 <10 <10 15 <10 <10 <10 <10 <10 <10
QPotassium (mg/1) 2 1 7 2 2 6 2 2 4 5 1 2 1 2 2 2
BT-Selenium (ug/1) <5 <0.5 <0.5 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
T-Silver (ug/1) <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Sodium (mg/1) 88 10 80 50 110 39 40 16 38 51 12 28 16 15 50 35
Sulfate (mg/1) 250 94 450 200 180 410 500 250 500 590 45 250 130 130 270 160
T-Zinc {ug/1) by 71 400 89 52 2100 97 59 1100 2100 42 47 39 29 51 610

NOTE:

MW11D2 1S A DUPLICATE SAMPLE FOR MW11D

MW5 WAS ANALYZED FOR VOLATILE ORGANICS BUT NONE FOUND

BSHY/5582U/3
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Silver Creek Tailings,
Sample Date:

Park City,
2/24/88

Drain Samples

Utah

L Parameter _ DR1 DR2 DR3 RS
FTot. Alk. (mg/1) 114 2.0 0 u
“Aluminum (ug/1) <200 <200 <200 i
iT-Arsenic (ug/1) 7 <1 10 :
T-Barium {(mg/1) 0.022 <0.005 <5
‘Beryllium (ug/1) <1 <1 10
-T-Cadmium (ug/1) 8 <1 2
JCalcium {(mg/1) 210 <1 2 4
.Chioride (mg/1) 190 <1 2 1
aT-Chromium (ug/1) <5 <5 10
“Cobalt (ug/1) <20 <20 <20
. T-Copper (ug/1) <20 <20 <20 !
‘Cyanide (mg/1) <0.02 <0.02 -
T-1ron {mg/1) 0.48 0.41 <20 2
qT-Lead (ug/1) <5 <5 <5 p
Magnesium (mg/1) 30 <1 <1 ]
\iT-Manganese(ug/1) 840 <5 9
‘Mercury (ug/1) <0.2 <0.25 <0.55
sT-Nickel (ug/1) <10 <10 10
;Potassium {mg/1) ) <1 <1
«T-Selenium (ug/1) 0.5 <0.5 3
:T-Silver (ug/1) <2 <2 <2 .
‘Sodium (mg/1) 13 <1 <1
‘Sulfate (mg/1) 400 <1 1 ".
J-Zinc (ug/1) 1900 42 53 !

NOTE: DR2 IS A RINSATE BLANK SAMPLE
IS A

DR3

BSHW/55820/4

PERFORMANCE EVALUATION SAMPLE
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BLIND SPIKE SOLUTION PREPARED AS A éb

COMIARSTAZILITY DTANDAAD 73R CASE

3R CASE Y
‘ U, G, Ay
THE THIRD RNUND OF WATER SAMPLING K78 VA

AT PARK CITY, UTAH ., S, R
& O,
/%()' ’7‘9

C’/%yj,;u

PARAMETER TRUE VALUE AVERAGE 95% CONFIDENCE %

: INTERVAL )
Aluminum : 50 52.26 42.3-62.3
Arsenic 10 9.92 7.72-12.1
Bervllium 10 9.89 8.61-11.2
Cadmium 2.5 2.38 1.99-2.77
Cobalt 10 9.90 8.55-11.3
Chromium 10 9.81 7.77-11.8
Copper 10 10.02 8.78-11.3
Iron 10 10.09 8.33-11.9
Mercury .5 .490 .338-.642
Manganese 10 9.92 B.76-11.1
Nickel 10 9.99 8.41-11.6
Lead 10 9.96 8.28-11.6
Selenium 2.5 2.31 1.50-3.12
Vanadium 25 25.6 21.3-29.9
Zinc 10 10.07 8.59-11.5

-~ All values are expressed as ug/l.
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Silver Creek Tailings, Park City, Utah
Sample Date: 4/11/88

Ground Water Samples

Parameter MW1S MWID MW12 MW2 MW3 MW8 MWh MW5 MW5D MW7 MW7D MW6 MW9 _ MW10

MTot. Alk. (mg/1) 138 113 119 121 150 56 60 63 115 58 123 55 212 227

Aluminum (ug/1) <400 <400 <400 <400 <4OO <4OO <4OO <4OO <4OO <4OO <400 <4OO <400 <400

MT-Arsenic (ug/1) <1 1.5 <1 <1.1 <1.1 <1,1 <«1.1 <1,.1 <1.1 <1.,1 <1.1 <1.1 2.5 14

HT-Barium (mg/1) 0.7 .065 0.06 0.054 .076 .022 .022 0.032 0.067 0.014 0.046 0.022 .043 0.091
‘wBeryltium (ug/1) <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Bicarbonate (mg/1) 169 138 45 147 184 68 74 77 1 71 150 67 259 2717
:MT-Cadmium (ug/1) <1 <1 <1 <1 <1 22 8 50 <1 <1 <1 8 <1 7

BCalcium (mg/1) 320 260 70 220 170 230 190 180 110 230 43 230 220 150

p.Carbonate (mg/1) 0 0 0 V] 0 0 0 0 0 0 0 0 0 0

Chloride (mg/1) 899.9 534.9 39.5 364.9 349.9 171 153 130 31.9 120 12.3 138 227.5 115

MT-Chromium (ug/1) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 .

Cobatt (ug/1) <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20

MT-Copper (ug/1) <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20

F.Cyanide (mg/1) <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

#T-1ron (mg/1) <0.02 <0.02 <0.02 <0.02 0.17 <0.02 <0.02 <0.02 <0.02 <0.02 .026 <0.02 0.95 <0.02

WT-Lead (ug/1) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 20 ;
fMagnesium (mg/1} 55 49 20 42 32 30 33 32 26 28 n 30 37 41 i
§T-Manganese(ug/1) 22 12 <5 <5 13 120 46 4y 86 1 420 57 1100 1200 :
LMercury (ug/1) 0.23 0.23 <0.2 2.6 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.023 .
ET-Nickel (ug/1) <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 N
HPotassium (mg/1) 3 2 <1 2 2 6 7 i 1 5 <1 L 2 2 o
T-Selenium {ug/1) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 p
MT-Silver (ug/1) <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 :
RSodium (mg/1) 270 87 10 49 110 49 52 50 15 49 1 Lo 66 43 {
ASul fate (mg/1) 240 240 90 210 180 520 470 460 240 580 4y 530 330 250 H
T-Zinc (ugq/1) <20 <20 <20 <20 26 2900 2400 1900 <20 2100 <20 1600 <20__ 1800 i

BSHW/5582U/5
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Silver Creek Tailings, Park City, Utah
Sample Date: L4/11/88

B Parameter MW1A MW1B MWIC MNWi1B MW11D1 DR1 Y
yTot. Atk. (mo/1) 1.0 3.0 1.0 3.0 169 91
CAluminum (ug/1) <400 <400 k10 <400 <400 <400
MT-Arsenic (ug/1) 7.5 <1 99.5 <1 <1 <1
KT¥-Barium (mg/1) <.005 <.005 <.005 <.005 .053 .018
b Beryl lium (ug/1) 10 <1 99 <1 <1 <1
§.Bicarbonate (mg/1) 2 4 2: 3 206 11
HY-Cadmium (ug/1) 2 <1 22 <1 <1 19
kCalcium (mg/1) <1 <1 <1 <1 90 250
'Carbonate (mg/1) (V] 0 0 0 0 0
~Chioride (mg/1) <1 <1 1 2.5 40.5 172.5
NT-Chromium (ug/1) 10 <5 100 <5 <5 <5
:Cobait {ug/1) <20 <20 98 <20 <20 <20
HT-Copper (ug/1) <20 <20 89 <20 <20 <20
Cyanide (mg/1) <0.02 <0.02 - <0.02 <0.02 <0.02
;T-lron {mg/1) <0.02 <0.02 0.1 <0.02 <0.02 : <0.12
ET-Lead (ug/1) 10 <5 105 <5 <5 <5
‘Magnesium (mg/1) <1 <1 <1 <1 24 33
liT-Manganese(ug/1) 9 <5 89 <5 260 530
‘Mercury (ug/1) 0.41 <0.2 4.8 <0.2 <0.2 <0.2
5)T-Nicketl (ug/1) <10 <10 100 <10 <10 <10
HPotassium (mg/1} <1 <1 <1 <1 1 ]
T-Selenium (ug/1) <0.5 - <0.5 21 <0.5 <0.5 <0.5
BY-Sitver (ug/1) <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
'ISodium {mg/1) <1 <1 <1 1 16 52
Sulfate (mg/1) <1 <1 <1 1 130 510 |
"T-Zinc (ug/1) <20 <20 180 - <20 <20 280Q4J

4
4
@
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NOTE: MW1A is a Performance Evaluation Sample (Lower Range)
HH1C §is a Performance Evaluation Samplie (Higher Range)
MW1B is a Field Blank Sample
MW11B is a Rinsate Blank Sample

MWl1lDl IS A DUPLICATE SAMPLE FOR MW11D

BSHW/5582U/6
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PARAMETER TRUE VALUE AVERAGE 95% CONFIDENCE
INTERVAL
Aluminum (low) 50 52.26 42.3-62.3
Aluminum (high) 500 506.0 427-585
Arsenic (low) 10 9.92 7.72-12.1
Arsenic (high) 100 99.2 80.0-118
Beryllium (low) 10 9.89 8.61-11.2
Beryllium (high) 100 99.4 88.7-110
Cadmium (low) 2.5 2.38 1.99-2.77
Cadmium (high) 25 24.4 21.2-27.7
Cobalt (low) 10 9.90 8.55-11.3
Cobalt (high) 100 99.5 86.8-112
Chromium (low) 10 9.81 7.77-11.8
Chromium (high) 100 99.8 84.4-115
Copper (low) 10 10.02 8.78-11.3
Copper (high) 100 99.1 89.4-109
Iron (low) 10 10.09 8.33-11.9
Iron (high) 100 100.2 82.7-118
Mercury (low) .5 .490 .338-.642
Mercury (high) 5.0 5.05 3.85-6.25
Manganese (low) 10 9.92 8.76-11.1
Manganese (high) 100 98.8 88.4-109
Nickel (low) 10 9.99 8.41-11.6
Nickel (high) 100 100.4 88.0-113
Lead (low) 10 9.96 8.28-11.6
Lead (high) 100 100.1 85.1-115
Selenium (low) 2.5 2.31 1.50-3.12
Selenium (high) 25 22.8 17.4-28.3
Vanadium (low) 25 25.6 21.3-29.9
Vanadium (high) 250 250.90 220-282
Zinc (low) 10 10.07 8.59-11.5
Zinc (high) 100 99.8 89.0-111

BLIND SPIKE SOLUTION PREPARED AS A

COMPAPATABILITY STANDARD FOR CASE

THE FOURTH ROUND OF WATER SAMPLING
AT PARK CITY, UTAH

~- Statistics provided by Environmental Monitoring and Support
Laboratory - Cincinnati

ol o s w wm e o m ok m e = s

-~ U.S. EPA QC samples used were (low - Trace Metal I, 6020, WP386 and
High - Trace Metal - I, 7248, WP287)

-- All values are expressed as ug/l

-- Two spiked solutions were prepared for the fourth round of sampling
as "lov" and "high", both values are listed across from their respective
parameter, low values on top.
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SHL - Sw-T

Sample Location Description

Silver Creek Tailings

Sample Number - Sample Location
87125 Silver Creek below Prospector Square
87126 Silver Creek below Wyatt Earp Drive
87121 : Silver Creek at Bonanza Drive
87128 Silver Creek at Bonanza Drive
87129 Pace-Homer Ditch below Prospector Square.
87130 Pace-Homer Ditch at Park Meadows collection box

Note: 87125, 87126, 87127, 87128, 87129, and 87130 are unfiltered samples.
~ B87125A, B7126A, B87127A, 87128A, 87129A, and 87130A are filtered samples.

871258, 871278, and 871298 are sediment samples.
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Table 1
Silver Creek Tailings

i{Sample i Surface Water Samples

(Date: 4/29/87 ! (unfiltered)

[ e il L e R R R I I R it I bt ]
| Parameter I CW87131 | CW87130 | CW87129 | CW87128 | CW87127 | CW87126 | CWw87125
l ——————————————————— e ——-——- e e - - e w o - e --- - - - - - - -—-—-- o ——— - -
ipH (no units) i 5.6 | 8.0 | 8.1 1 8.3 | 8.3 | 8.3 | 7.5
{Alkalinity (mg/1) | 2 1 164 | 175 | 98 | 100 | 35 | 145
IConductance (umhos)| 2 754 1 845 | 1022 | 1030 | 1031 ! 1028
{Cslcium (mg/1) | <1 | 91 | 100 | 77 i 77 | 78 | 120
IChloride (mg/l) | < 1.0 1 27.0 1 15.9 | 54.9 | 173 | 174 | 98.0
ICyanide (mg/1) I < 0.021 <0,021 <0.021 <0.021 < 0.021 <0.021 < 0.02
ISulfate (mg/1) ! <1 | 180 | 170 | 110 | 110 ! 120 | 210
lAluminum (ug/1) { < 200 | < 200 | < 200 | 570 | S80 | S00 | < 200
iT-Arsenic (ug/l) i < 1.1 4 10.5 | 7.5 | 18.5 | 18.0 | 14.0 | 10.0
IT-Barium (mg/l? | ¢ 0.005 0.051 | 0.025 | 0.090 | 0.081 | 0.080 | 0.044
1Beryllium (ug/l) } <11 <11 <1 <1 <1 <1} <1
IT-Cadmium (ug/1l) | <11 <1 i <11 6 | S| q | Y
IT-Chromium (uag/1l) | < 5.0 | < 5.0 | < 5.0 | < 5.0 ! < 5.0 | < 5.0 | < 5.0
{Cobalt (ug/1) ! < 20 | < 20 | < 20 | < 20 | < 20 | < 20 | < 20
{T-Copper (ug/l) I <€ 20.0 1 <« 20.01 < 20.0 | 40.0 | 38.0 | 31.0 1 < 20.0
IT-Iron (mg/l) I € 0.020 | 0.082 | 0.061 | 1.600 | 1.600 | 1.100 | 0.580
IT-Lead (ug/l) | < 5.0 t < 5.0 ! 30.0 | 640.0 | 700.0 | 430.0 | 165.0
IMagnesium (mg/1) i <11 31 1 30 | 16 | 16 1 16 | 27
IT-Manganese (mg/l) | < 5.0 ¢ 170.0 1 82.0 | 290.0 | 290.0 | 350.0 ! 410.0
IMercury (ugq/l) | 0.15 | 0.25 | 0.75 | 1.40 | 0.75 | 0.55 | 0.65
IT-Nickel (ugs1l) i €10.0 1 < 10.01 < 10.0 1t < 10.0 41 ¢ 10.0} < 10.0 | < 10.0
iPotassium (mg/l) i <1t | 2 1 ] 31 31 3
iT-Selenium (ug/1) < 0.5 | < 0.5 1| < 0.5 | < 0.5 ! < 0.5 | 2.0 | < 0.5
IT-Silver (ug/l> 1 < 2.0 1 < 2.0 | < 2.0 | < 2.0 1 < 2.0 | < 2.0 | < 2.0
|Sodium (mq/1) ! < 1 17 | 22 | 96 | 97 | NM | 45
IT-2inc (ug/1l) I < 15.0 31.0 | 62.0 ! 860.0 | 870.0 | 560.0 | 780.0
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Table 3 .
Silver Creek Tailings

| 1
Il |
11 Parameter R e itk |
il (mg/1) ICW87129B ICW87127B ICW87125B :l
Jjmmmmmmm e e m e pmmmm - $mmmm oo $ommmmm—m = |
11% Solids | 20.8 | 56.1 | 59.5 11
11T-Arsenic | 190.0 1| 180.0 | 300.0 I}
i tAlurinum ! 28000 I 21000 1| 16000 i1
11 T-Barium 1 210.0 | 180.0 1 37.0 11
1 1T-Cadmium | 32.0 1 29.0 | 72.0 11
| IT-Chroaium | 49.0 | 49,0 | 31.0 11
| {Cobalt | 10.0 | 8.6 | 8.0 11
1 1T-Copper { 360.0 | 240.0 | 360.0 {1
1iT-Iron I 25000.0 t 22000.0 | 30000.0 11
1{T-Lead 1 3600.0 | 4500.0 | 4300.0 |
| IT-Manganese i} 1500.0 |1 1400.0 i 1300.0 II
| | Mercury | 7.0 1 2.5 | 5.5 |1
11T-Nickel | 18.0 1 15.0 1 13.0 i1
| IT-Selenium | <€40.0 1 < 13.0 I < 12.0 11
I11T-Silver | 26.0 | 21.0 | 31.0 |1
11T-Zinc I 4500.0 | 4000.0 | 9300.0 I:
1
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Table A

Surface Water Sampling Locations Description

Silver Creek Tailings
Park City, Utah

Sample Number

CW87150
CW87151
CWB7152
CW87153
CW87154
CW87155

Sample Locations

Silver Creek Below Prospector Square
Silver Creek Below Wyatt Earp Drive
Silver Creek at Bonanza Drive

Silver Creek at Bonanza Drive
Pace-Homer Ditch Below Prospector Square

Pace-Homer Ditch at Park Meadows Collection Box

Note:

87150, 87151, 87152, 87153, 87154, and 87155 are unfi]téred samples.
87150A, 87151A, 87152A, 87153A, 87154A, and 87155A are filtered samples.
871508, 871518, 87152B, 87153B, 871548, and 87155B are sediment samples.
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Table 1

Silver Creek Tailings
Park City, Utah

Surface Water Samples —- Unfiltered
Sample Date: 8-30-87

Samples Analyzed by:
State Health Laboratory
Salt Lake City, Utah

Parameter

(ug/1 CW7155 CW87154 CW87153 CW87152 CW87151 CW87150
T-Arsenic 19.0 13.0 7.5 7.0 3.5 16.0

T-Barium 23.0 31.0 52.0 51.0 62.0 47.0

T-Cadmium <1.0 4.0 <1.0 <1.0 16.0 7.0

T-Chromium <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

T-Copper 56.0 <20.0 <20.0 <20.0 <20.0 22.0

T-Iron 85.0 57.0 120.0 110.0 72.0 79.0

T-Lead - <5.0 <5.0 20.0 10.0 <5.0 105.00
T-Manganese 83.0 33.0 12.0 13.0 2900.0 1000.0

Mercury <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

T-Selenium <0.5 <5.0 <5.0 <5.0 <5.0 <5.0

T-Silver <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

T-Zinc 100.0 240.0 120.0 57.0 3300.0 2500.0
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Surface Water Samples -- Filtered

Table 2

Silver Creek Tailings

Park City, Utah

Sample Date:

8-30-87

Samples Analyzed by:
State Health Laboratory
Salt Lake City, Utah

Parameter

(ug/1 CW7155A _CWB7154A _CWB7153A CWB7152A _CWB7151A _CWB7150A
T-Arsenic 18.5 12.5 6.0 7.0 3.2 9.5
T-Barium 22.0 30.0 51.0 51.0 62.0 49.0
T-Cadmium 1.0 <1.0 a.0 1.0 17.0 7.0
T-Chromium <5.0 <5.0 <5.0 <5.0 <5.0 - <5.0
T-Copper 30.0 <20.0 <20.0 <20.0 <20.0 <20.0
T-Iron <20.0 <20.0 <20.0 <20.0 <20.0 81.0
T-Lead - <5.0 <5.0 20.0 10.0 <5.0 105.00
T-Manganese 57.0 11.0 11.0 11.0 2900.0 970.0
T-Selenium <0.5 <5.0 <5.0 <5.0 <5.0 <5.0
T-Silver <10.0 <10.0 <10.0 <10.0 <10.0 <10.0
T-Zinc <15.0 26.0 <15.0 30.0 3300.0 2300.0
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Table 3

Silver Creek Tailings
Park City, Utah

Sediment Samples
Sampte Date: 8-30-87

Samples Analyzed by:
State Health Laboratory
Salt Lake City, Utah

Parameter

(mg/1) CW87154B  _CWB7153B _CW87152B_ _CWB7151B  _CW871508
% Solids 21.5 57.7 49.1 45.8 58.4
T-Arsenic 220.0 140.0 210.0 110.0 370.0
Aluminum 20000.0 12000.0 16000.0 30000.0 6300.0
T-Barium 150.0 150.0 180.0 170.0 6.7
Beryllium ' 1.0 1.0 1.2 1.4 0.4
T-Cadmium 43.0 29.0 34.0 24.0 83.0
T-Chromium _ 38.0 41.0 43.0 44.0 19.0
Cobalt 6.0 8.0 10.0 12.0 8.0
T-Copper 430.0 170.0 250.0 69.0 580.0
7-Iron 22000.0 23000.0 26000.0 24000.0 32000.0
T-Lead 4600.0 3200.0 4300.0 960.0 7700.0
T-Manganese 1100.0 1300.0 1300.0 2200.0 1700.0
Mercury 16.0 3.6 3.7 2.2 6.5
Molybdenum <26.0 <10.0 <12.0 <16.0 <1.0
T-Nickel <26.0 13.0 22.0 22.0 9.0
T-Selenium <52.0 <21.0 <25.0 <32.0 15.0
T-Silver 36.0 15.0 22.0 5.3 51.0
vanadium 51.0 47.0 49.0 55.0 18.0
T-Zinc 7400.0 4500.0 5300.0 3300.0 15000.0
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TABLE 1
Silver Creek Tailings, Park City, Utah
SURFACE WATER SAMPLES-UNFILTERED
Sample Date: 04/13/88

6 o ®om om®on ol am s

| Parameter Pace Homer at Pace Homer at Silver Creek Silver Creek at Silver Cree!
| Park Meadows Diversion Below Prosector Wyattearp Drive at Bonzana
| Collection Box Square Drive
|Tot. Alk. (mg/1) 186 185 152 109 1
{Aluminum (ug/1) <400 <400 <400 450 - <4(
|T-Arsenic (ug/1) 5.5 3.5 <3.5 _ 5.5 2.
|T-Barium (mg/1) 0.055 0.039 0.036 : 0.084 0.0
|Beryilium (ug/1) <1 <] <1 <1 -
|Bicarbonate (mg/1) 221 225 185 133 |
| T-Cadmium (ug/1) <1 <] 1 4 <
|Calcium (mg/1) 86 100 110 81 g
|Carbonate (mg/1) 0 0 0 0
|Chloride (mg/1) : 29.9 48 147.5 259.5 267.
|T-Chromium (ug/1) ' <5.0 <5.0 <5.0 <5.0 <5.(
|Cobalt (ug/1) <20 <20 <20 <20 <¢
| T-Copper (ug/1) <20.0 <20.0 <20.0 <20.0 <20.
|Cyanide (mg/1) <0.02 <0.02 <0.02 <0.02 <0.(
|T-Iron (mg/1) 0.083 0.057 <0.02 0.77 <0.C
|T-Lead (ug/1) <5.0 10.0 <5.0 05 <
|Magnesium (mg/1) 21 28 26 117 1
| T-Manganese(ug/1) 310 120 <5 310 <5
® |Mercury (ug/1) <0.2 <0.2 <0.2 <0.2 <0.
JT-Nickel (ug/1) 10.0 <10.0 <10.0 <10.0 <10.
|Potassium {mg/1) 3 2 3 K]
|]T-Selenium (ug/1) <0.5 <0.5 4 <0.5 <0.
|IT-Silver (ug/1) <2.0 <2.0 <2.0 <2.0 <2.
[Sodium (mg/7) 20 22 66 130 _ 12
|Sulfate (mg/1) 140 170 180 89 B
|T-Zinc (ug/1) <20 64 100 440 €

l NOTE:

' BSHW/5582U/7



Surface Water Samplies -- Filtered
Sample Date: 04-13-88

Silver Creek Tailings

TABLE 2

Park City, Utah

hﬁh-‘-d-&

arameter Pace Homer Pace Homer Silver Creek Silver Creek Silver Creek
Park Meadows Diversion Wyattarp at Bonzana
Collection Box Prospector Drive Drive
Square
T-Arsenic 5.5 2.5 5.5 1.5 2.5
-Barium 52 36 39 14 81
tery]ﬁum <1 <1 <1 <1 <1
-Cadmium <] <] <] <] <1
T-Chromium <5 <5 <5 <5 <5
obalt <20 <20 <20 <20 <20
~Copper <20 <20 <20 <20 <20
T-Iron 21 20 20 20 20
-Lead <5 <5 <5 <5 <5
. Manganese 290 110 170 220 210
Mercury <0.2 <0.2 <0.2 <0.2 <0.2
ickel <10 <10 <10 <10 <10
i—Selenium <0.5 <0.5 <0.5 <0.5 <0.5
-Silver <2 <2 <2 <2 <2
T-Zinc 29 62 270 170 150
@5582-8

i
]
i
4
i
1



TABLE 3

Silver Creek Tailings
Park City, Utah

Sediment Samples
Sample Date 4-13-88

- Parameter Pace Homer at Silver Creek Silver Creek Silver Creek at
(mg/1) Diversion BELOW at Wyattearp Bonzana Drive
Prospector Drive
Square
*%Snlids 55.6 64.5 66.9 713.4
T-Arsenic 200 370 100 93
Aluminum 2000 110 29,000 1780
T-Barium 170 6 140 200
" Beryllium 1.2 6.6 1.5 1.5
. T-Cadmium 3 140 14 15
T-Chromium 72 30 43 75.5
™ Cobalt 12 8 - 1 6.5
T-Copper 440 1400 — 63 _ 93
T-Iron 3500 30,000 _ 29,000 2000
T-Lead 3100 12,000 ) _ 380 N 1300
T-Manganese 1300 1900 410 1800
Mercury 6.7 3.4 0.4 1.2
T-Nickel <20 <20 18 <20
- T-Selenium <20 <20 <20 <20
T-Silver 20 86 3 6.8
'T—Zinc 4700 " 30,000 720 - 2100 -
[

lNOTE: No Sediment sample was available for collection from the Pace Homer Ditch at the collectior
" box location.






